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SUBSTITUTED SULFONAMIDES, PROCESS OF 
PREPARATION AND MEDICINES CONTAINING 

SAME 

This application is a continuation of application Ser. 
No. 07/736,240, ?led on Jul. 26, 1991, now abandoned. 

BACKGROUND OF INVENTION 

(a) Field of the Invention 
The present invention relates to new substituted sul 

fonamides, their preparation and use as medicines and 
such as for the treatment of diseases where the involve 
ment of thromboxane A2 is recognized. 

(b) Description of Prior Art 
Arachidonic acid which is exogeneous or released by 

phospholipids by the action of phospholipase A; is con 
verted into endoperoxides (prostaglandine G2 (PGGZ) 
and into prostaglandine H2 (PGH2)) by means of cy 
clooxygenase. The thromboxane synthetase thereafter 
catalyzes the conversion of PGHZ into thromboxane A2 
(TXAZ). The latter is capable, at very low concentra 
tions, to induce serious biological disorders, such as 
platelet aggregation, vasoconstriction, bronchocon 
striction, participating in the loss of integrity of the 
vascular membrane, thus making it responsible for cer 
tain diseases of the circulatory system and the respira 
tory system. These pathophysiological actions pass 
through the intermediary of receptors which can col 
lect thromboxane A2 as well as the endoperoxides 
PGG2/PGH2. 
A method of inhibiting the effects of thromboxane 

A2 is to use selective antagonists of the receptors 
TXAg/PGHZ and many products acting according to 
this mechanism are described in the art: see for example 
US. Pat. Nos. 4,443,477 and 4,861,913. 
US. Pat. No. 4,443,477 describes sulfonamidoben 

zenecarboxylic acids which inhibit platelet aggregation, 
lower seric lipids and which have a general structure: 

R 

where R is an hydrogen atom or a lower alkyl radical, 
R1 is an alkyl or aryl or aralkyl or aralkenyl radical, 
where the aryl group may possibly be in each case 
substituted by one or more of the following groups: 
hydroxyl, halogen, tri?uoromethyl, lower alkyl or alk 
oxy or acyl, carboxy or alkoxycarbonyl; n is l, 2 or 3 
and W is a bond or an aliphatic hydrocarbon chain 
which is linear or not linear, containing a double or 
saturated bond, as well as the physiologically accept— 
able salts, esters and physiologically acceptable amides. 
US. Pat. No. 4,861,913 describes bicyclic derivatives 

of sulfonamides which are inhibitors of platelet aggre 
gation induced by thromboxane A2, inhibitors of vaso 
constriction and of bronchoconstriction and which 
have the following general structure: 

(CHz)n 

Y 

X-COORl 
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2 
where R1 is a hydrogen atom or a lower alkyl group; 
R2 is an alkyl radical or an aryl residue which is possibly 
substituted or an aralkyl group or a heterocycle; R3 
represents an hydrogen atom or a methyl group; X is an 
alkylene chain or an alkenylene chain which is possibly 
substituted by a ?uorine atom and may contain oxygen 
or sulfur and/or a phenylene group in the chain; Y 
represents an alkylene or alkenylene chain or an atom of 
oxygen or sulfur; in is 0 or 1; n is 0, 1 or 2. 

SUMMARY OF INVENTION 

The products of the present invention, their salts, 
complexes, esters and amides which are physiologically 
acceptable have the following general formula (I): 

R4Rs (I) 

R5 R6 

in which 
R1 is an aryl radical or a heterocycle, possibly substi 

tuted by one or more of the following groups: 
halogen, tri?uoromethyl, tri?uoromethoxy, lower 
alkyl which is possibly substituted by a primary, 
secondary or tertiary alcohol function, cycloalkyl, 
lower alkoxy, alkoxycarbonyl, carboxylic, lower 
alkylthio, lower alkylsul?nyl, lower alkylsulfonyl, 
lower acyl, lower thioacyl, hydroxyl, amine which 
is possibly (poly)substituted with a lower alkyl 
radical, acetamide, nitro, nitrile, azide, aryle; 

R2 and R3 are different; one of the two represents W, 
the other is hydrogen, halogen, tri?uoromethyl, 
lower alkyl, cycloalkyl, lower alkoxy, lower alkyl 
thio, lower alkylsulfmyl, lower alkylsulfonyl, 
lower acyl, lower thioacyl, hydroxyl, amine possi 
bly (poly)substituted by a lower alkyl radical, acet 
amide, nitro, nitrile, azide, aryl; W represents a 
—Z—-Ar—(CHZ)q—A chain, in which A is C02H 
or a group which is hydrolyzable into COZH, 
SO3H, PO3H, a heterocycle, a lower acyl radical, 
an oxoalkylcarboxylic radical or a primary alcohol; 
q represents 0, l, 2, 3 or 4; Ar is an aryl radical or 
an aromatic heterocycle, possibly substituted by a 
radical R7. The chain —(CH2)q—A is in ortho, 
meta or para position when Ar represents a phenyl 
radical. Z is an oxygen atom, a methylene group or 
a bond; 

when R3 is W, R; is always different than W and the 
products formed could have the cis or trans con?g 
uration or be in racemic form; 

R4, R5, R6 and R7 may simultaneously, or indepen 
dently from one another, be hydrogen, halogen, 
tri?uoromethyl, tri?uoromethoxy, lower alkyl, 
cycloalkyl, lower alkoxy, lower alkylthio, lower 
alkylsulfmyl, lower alkylsulfonyl, lower acyl, 
lower thioacyl, hydroxyl, thiol, amine possibly 
substituted or polysubstituted by a lower alkyl 
radical, acetyl, acetamide, nitro, nitrile, azide or 
aryl; 

Y is a group —(CH2),—-B-—(CH2);— in which 5 rep 
resents 0, l or 2, t is 0, 1 or 2; ,B is either a bond, or 
a heteroatom, oxygen, oxidized or non oxidized 
sulfur, or nitrogen possibly substituted by a lower 
alkyl radical, a lower acyl radical or an aryl radi 
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cal, or a carbonyl or thiocarbonyl function, or a 
heterocycle or a cycle 

where R3 is hydrogen, halogen, or lower alkyl, u 
being equal to O or 1, or an alkene residue ——CH: 
C 5 

in which R9 is hydrogen, halogen or lower alkyl, or a 
group -—(CR10R11)v-- or -—O—-(CR10R11),,—O— 
in which R10 and R11 are identical or different and 
represent hydrogen, halogen, tri?uoromethyl, 
lower alkyl, cycloalkyl, lower alkoxy, lower alkyl 
thio, lower alkylsul?nyl, lower alkylsulfonyl, 
lower acyl, lower thioacyl, hydroxyl, amine possi 
bly (poly)substituted by a lower alkyl radical, acet 
amide, nitro, nitrile, azide or aryl, v being equal to 
0, 1 or 2. When s and t represent 0 and B is a bond, 
the group -—(CR3R4))—- is directly bonded to 
—-(CRsR6)—; 

n is 0 or 1. 
The physiologically acceptable salts of the com 

pounds of formula (I) comprise the salts formed with 
metals (such as sodium, potassium, calcium, magne 
sium), or with bases such as ammonia or substituted 
amines (such as diethylamine, triethylamine, piperidine, 
piperazine, morpholine), or with basic amino acids 
(such as lysine, arginine) or with osamines (such as 
meglumine). 
The physiologically acceptable complexes of the 

compounds of formula (I) are prepared from com 
pounds of formula (I) or their salts land a non substi 
tuted or substituted a-, B- or 'y-cyclodextrine, which is 
hydrated or non hydrated, and more particularly B 
cyclodextrine. 
The term “aryl” represents a mono or bicyclic aro 

matic group comprising 6 to 10 carbon atoms, such as 
phenyl or naphthyl. 
The term “heterocycle” designates a cycle with aro 

matic or non aromatic character, comprising 3 to 10 
atoms including 1 to 4 heteroatoms which are the same 
or different and are taken from oxygen, sulfur and nitro 
gen, such as for example, the radicals aziridinyl, oxira 
nyl, oxazolyl, furyl, tetrahydrofuranyl, thienyl, imidaz 
olyl, pyridyl, pyrazinyl, benzopyranyl, benzofuranyl, 
piperonyl, pyrimidinyl, pyridazinyl, piperidinyl, quino 
lyl, tetrahydroquinolyl, tetrazolyl, 4,5-dihydro-3(2H) 
pyridazinonyl, phthalazinyl, purinyl, indolyl, chrome 
nyl, chromanyl, isochromanyl, pyrrolyl. 
The term “cycloalkyl” represents saturated hydro 

carbon groups containing 3 to 12 carbon atoms, prefera 
bly 3 to 8, selected from cyclopropyl, cyclobutyl, cy 
clopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cy 
clononyl, cyclodecyl, cycloundecyl and cyctododecyl. 
The term “halogen” represents an atom of ?uor, 

chlorine, bromine or iodine. 
The term “lower” applied to an alkyl radical, means 

that the radical may be linear or branched and may 
comprise from 1 to 7 carbon atoms, such as methyl, 

15 

20 

25 

30 

35 

45 

55 

65 

4 
ethyl, propyl, isopropyl, butyl, tert-butyl, isobutyl, pen 
tyl, hexyl, heptyl. 
The term “lower alkoxy” represents a lower alkyl 

group bonded to an oxygen atom, such as the radicals 
methoxy, ethoxy, butoxy, hexyloxy. 
The terms “lower alkylthio”, “lower alkylsut?nyl” 

and “lower alkylsulfonyl” represent a lower alkyl 
group bonded to an atom of sulfur which is respectively 
non oxidized, mono-oxidized or di-oxidized, such as 
methylthio, methylsul?nyl or methylsulfonyl. 
The terms “lower acyl” and “lower thioacyl” repre 

sent a lower alkyl group respectively bonded to a car 
bonyl or thiocarbonyl function, such as the radicals 
acetyl, propionyl, thioacetyl. 
The term “oxoalkylcarboxylic” represents a lower 

acyl group carrying a carboxylic acid function, such as 
the radical 4-(4-oxobutanoic). 
The term “hydrolyzable group” used in the definition 

of A means that the organic acid may be in the form of 
salt with a metal (such as Na, K, Li, Ca or Mg) or in the 
form of ester with a lower alkoxy radical, with lower 
alkoxy amino radicals such as N,N-diethylaminoethoxy, 
N,N-dimethylaminoethoxy, or in the form of amide 
with amines such as ammonia, morpholine, piperidine, 
piperazine or with amino acids such as glycine, B-ala 
mne. 

The term “trans” used for the compounds carrying 
asymmetrical carbon atoms in the cycloalkyl group is 
applied when the 2 substituents are on either part of the 
plane formed by the cycle. 
The term “cis” for the compounds carrying asymmet 

rical carbon atoms in the cycloalkyl group is applied 
when the 2 substituents are on the same side of the plane 
formed by the cycle. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

A preferred family of compounds according to the 
invention, in which R3 is the group W and R2 is different 
than W, is represented by the general formula (Ia). 

Another preferred family, of compounds according 
to the invention, in which R2 is the group W and R3 is 
different from W, is represented by general formula 
(Ib) 

The substituents R1.6, the parameters A, Y, Z, Ar, 11 
and q have the values mentioned in formula (I). 

In these two formulae, (Ia) and (Ib), the preferred 
products are those for which Ar is a phenyl radical, and 
A is a carboxylic acid function or a tetrazolyl radical. 
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In these structures of the type (Ia), there are many 
preferred families, in particular when n is equal to 0 and 
Z is CH;, when n is 0 and Z is a bond and when n is O 
and Z is an oxygen atom. 

In the structures of the type (Ib), there are may pre- 5 
ferred families, in particular when n is equal to 0 and Z 
is a bond, when n is 0 and Z is CH2, when n is equal to 
l and Z is a bond, when n is l and Z is CH; and when 
n is 1 and Z is an oxygen atom. 
Among the preferred compounds of the invention 10 

there should be mentioned: 
trans-4-[[2-[[(4-chlorophenyl)sulfonyl]amino]cyclopen 

tyl]methyl]benzeneacetic acid, 
sodium trans-4-[[2-[[(4-chlorophenyl)sulfonyl]amino] 

cyclopentyl]methy1]benzeneacetate, 15 
cis-4-[[2-[[(4-chloropheny1)su1fonyl]amino]cyclopen 

tyl]methyl]benzeneacetic acid, 
trans-4-[[2-[[(4-?uorophenyl)sulfonyl]amino]cyclopen 

tyl]methyl]-benzeneacetic acid, 
trans-4-[[2-[[(pheny1)sulfonyl]amino]cyclopentyl]me 

thy1]benzeneacetic acid, 
trans-4-[[2-[[(4-methylphenyl)su1fonyl]amino]cyc1open 

tyl]methyl]benzeneacetic acid, 
ethyl trans-4-[[2-[[(4-chlorophenyl)sulfonyl]amino]cy 

clopentyl]methyl]benzeneacetate, 
4-[2-[[(4-chlorophenyl)sulfonyl]amino]cyclopentYlox 

Y]benzeneacetic acid, 
trans-4-[2-[[(4-chlorophenyl)sulfonyl]amino]cyclohex 

yl]benzeneacetic acid, 3 
trans-4-[[2-[[(4-ch1orophenyl)sulfony1]amino]cyclohex 

yl]methyl]benzeneacetic acid, 
4-[1-[[[(4-chlorophenyl)sulfonyl]amino]methyl]cyclo 

propyl]benzeneacetic acid, 

clobutyl]benzeneacetic acid, 
4-[1-[[[(4-ch1orophenyl)sulfonyl]amino]methyl]cy 

clopentyl]benzeneacetic acid, 
4-[[1-[[[(phenyl)sulfonyl]amino]methyl]cyclopentyl] 

methyl]benzeneacetic acid, 

‘ clopentyl]methyl]benzeneacetic acid, 
N-[[l-[(4-acetylpheny1)methyl]cyclopentyl]methyl]~4 

chlorobenzenesulfonamide, 
methyl 

thyl]cyclopentyl]methyl]benzeneacetate, 
4-[[1-[[[(4-chlorophenyl)sulfonyl]amino]methyl]cy 

clopentyl]methyl]benzeneacetic acid, 
sodium 4-[[1-[[[(4-chlorophenyl)sulfonyl]amino]me 

thyl]-cyclopentyl]methyl]benzeneacetate, 50 
sodium trans -4—[[2-[[(4-chlorophenyl)sulfonyl]amino] 

cyclopentyl]methyl]benzeneacetate and B-cyclodex 
trine (1:1) complex, 

sodium 4-[[1-[[[(4-chlorophenyl)sulfonyl]amin0]me 
thyl]cyc1opentyl]methyl]benzeneacetate and B- 55 
cyclodextrine (1:1) complex, 

4-[[1-[[[(4-methylphenyl)sulfonyl]amino]methyl]cy 
clopentyl]methyl)benzeneacetic acid, 

4-[[1-[[[(4-chlorophenyl)sulfony1]amino]methyl]cy 
clopentyl]methyl]benzoic acid, 60 

4-[[1-[[[(3,4-dichlorophenyl]su1fonyl]amino]methyl]cy 
clopentyl]methyl]benzeneacetic acid, 

4-[[1-[[[(4-chlorophenyl)sulfonyl]amino]methyl]cy 
clobutyl]methyl]benzeneacetic acid, 

clopentyl]methyl]benzenesulfonamide, 
4-[4-[[1-[[[(4-chlorophenyl)sulfony1]amino]methyl]cy 

clopentyl]methyl]phenyl]-4-oxobutanoic acid, 

20 

4-[[l-[[[(4-chlorophenyl)sulfonyl]amino]me- 45 

6 
4-[[l-[[[(2-chlorophenyl)sulfonyl]amino]methyl]cy 

clopentyl]methyl]benzeneacetic acid, 
3-chloro-N-[[1-[[4-(2-hydroxyethyl)pheny1]methyl]cy 

clopentyl]methyl]benzenesulfonamide, 
4-acetyl-N-[[l-[[4-(2-hydroxyethyl)phenyl]methyl]cy 

clopentyl]methyl]benzenesulfonamide, 
N-[[l-[[4-(2-hydroxyethyl)phenyl)methyl]cyclopentyl] 

methyl]-4’(methylsulfonyl)benzenesulfonamide, 
N-[[1- [[4-(2-hydroxyethyl)phenyl)methyl]cyclopen 

tyl]methyl]-4-(tri?uoromethoxy)benzenesulfona 
mide, 

4-[[l- [[[(4-bromophenyl)sulfonyl]amino]methyl]cy 
clopentyl]methyl]benzeneacetic acid, 

4-[[1- [[[(4-iodophenyl)sulfonyl]amino]methyl]cy 
clopentyl]methyl]benzeneacetic acid, 

4-[[1-[[[(4-tri?uoromethy1phenyl)sulfonyl]amino]me 
thyl]cyclopentyl]methyl]benzeneacetic acid, 

4-[[1- [[[(4»cyanophenyl)sulfony1]amino]methyl]cy~ 
clopentyl]methyl]benzeneacetic acid, 

4-[[l- [[[(2,4-dichlorophenyl)sulfonyl]amino]methyl]cy 
clopentyl]methyl]benzeneacetic acid, 

4-[[l-[[[(4-tri?uoromethoxyphenyl)sulfonyl]amino]me 
thyl]cyclopentyl]methyl]benzeneacetic acid, 

4-[[1-[[[(4—methoxyphenyl)sulfonyl]amino]methy1]cy 
clopentyl]methyl]benzeneacetic acid, 

4-[[1-[[[(thien-2-yl)sulfonyl]amino]methyl]cyclopentyl] 
methyl]benzeneacetic acid, 

4-[[1-[[[(5-chlorothien-2-yl)sulfonyl]amino]methyl]cy 
clopentyl]methyl]benzeneacetic acid, 

[[[(4-hydroxyphenyl)sulfonyl]amino]methyl]cy 
clopentyl]methyl]benzeneacetic acid, 

4-[[1-[[[(4-ch1orophenyl)sulfonyl]amino]methyl]cyclo 
propyl]methyl]benzeneacetic acid, 

4-[[l-[[[(4-chlorophenyl)sulfonyl]amino]methyl]cy 
cloheptyl]methy1]benzeneacetic acid, 

3-[[2-[4~[[l-[[[(4-chlorophenyl)sulfonyl]amino]methyl] 
cyclopentyl]methyl]phenyl]-1-oxoethyl]amino]pro 
pionic acid, 

ethyl 4-[[l-[[[(4-chlorophenyl)su1fonyl]amino]methyl]~ 
cyclopentyl]methy1]benzeneacetate, 

2-(diethylamino)ethyl 4-[[l-[[[(4-chlorophenyl)sulfonyl 
]amino]methyl]cyclopentyl]methyl]benzeneacetate, 

4-[[l-[[[(4-chlorophenyl)su1fonyl]amin0]methyl]cy 
clopentyl]methyl]benzenemethanesulfonic acid, 

4-ch1oro-N-[1-[[[4-[(1H-tetrazol-5-yl)methyl]phenyl) 
methyl]cyclopentyl]methyl]-benzenesu1fonamide, 

4-[[l-[[[(4-chlorophenyl)sulfonyl]amino]methyl]cy 
clopentyl]rnethy1]phenylmethanephosphonic acid, 

4-[[l-[[[(4~acetamidophenyl)sulfonyl]amino]methyl]cy 
clopentyl]methyl]benzeneacetic acid, 

4-[[l-[[[(4-aminophenyl)sulfonyl]amino]methyl]cy 
clopentyl]methyl]benzeneacetic acid, 

4-[[l-[[[(4-chlorophenyl)sulfonyl]amino]methyl]cy 
clohexyl]methyl]benzeneacetic acid, 

4-[[4- [[[(4-chloropheny1)sulfony1]amino]methyl]-2,3, 
5,6-tetrahydropyra.n-4-yl]methyl]benzeneacetic acid, 

4-[[1- [[[(4-chlorophenyl)sulfonyl]amino]methyl]-3,3 
dimethylcyclobutyl]methyl]benzeneacetic acid, 

2-[[1- [[[(4-chlor0phenyl)sulfonyl]amino]methyl]cy 
clopentyl]methyl]benzeneacetic acid, 

3-[[1- [[[(4-chlorophenyl)sulfonyl]amino]methyl]cy 
clopentyl]methyl]benzeneacetic acid, 

4-[[1- [[[(4-nitrophenyl)sulfonyl]amino]methyl]cy 
clopentyl]methyl]benzeneacetic acid, 

4-[[1-[[[(4-bromophenyl)sulfonyl]amino]methyl]cy 
clobutyl]methyl]benzeneacetic acid, , 

4-[[1-[[[(2-?uorophenyl)sulfonyl]amino]methyl]cy 
clopentyl]methyl1benzeneacetic acid, 



5,387,709 
7 

4-[[1-[[[(naphthalen-2-yl)sulfonyl]amino]methyl]cy 
clopentyl]methyl]benzeneacetic acid, 

4-[[1-[[[(4-ch1oro-2-?uorophenyl)sulfonyl]amino]me 
thyl]cyclopentyl]methyl]benzeneacetic acid, 

4-[[l-[[[(quinol-8-yl)sulfonyl]amino]methyl]cyclopen 
tyl)methyl]benzeneacetic acid. 
The invention also aims at a process of preparation of 

the compounds of formula (I). It relates to a sulfonation 
process described hereinbelow: 

the product of formula (I) are prepared from the 
amine (II) which is reacted with an arylsulfonyl or 
heteroarylsulfonyl chloride in the molar propor 
tions (II)/R1——SO2Cl 1:05 to 1:5, preferably 1:0.95 
to 121.05 to give (1). 

Rs 
(II) 

R5 R6 
(IIa) 

R5 
(1) 

R6 

In the structures (II) and (I), W represented by R2 or R3 
have the meanings previously de?ned and may also 
represent ——Z—Ar, or more speci?cally Ar, —CH 
2—Ar or ——O-Ar. The substituents R1.6 and the pa 
rameters Y, Z, Ar and n have the meanings de?ned 
previously. When W contains A representing COZH, 
the carboxyl function is possibly protected in a form of 

5 
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8 
ester with a lower alkoxy radical. When W contains A 
representing a lower acyl radical, q being equal to O, the 
carbonyl function is blocked by a known protecting 
group, such as dimethylacetal, 1,3-dioxane, 5,5-dimeth 
yl-1,3-dioxane. 
The sulfonation reaction is carried out in the presence 

of a base such as triethylamine, pyridine, potassium 
carbonate, sodium hydroxide, potassium hydroxide or 
butyllithium, in molar proportions (ID/base 1:1 to 1:5, 
more particularly 1:12 to 1:2.2 in a solvent which is 
inert towards the reaction, such as water, benzene, tet 
rahydrofuran, ethyl ether or dichloromethane or a mix 
ture of ether/dichloromethane in the proportions v/v 
1:1 to 1:30 and more particularly from 1:2 to 1:15. The 
reaction temperature is between ——78° C. and the re?ux 
temperature of the solvent or of the mixture of solvents 
and preferably between ~20° C. and the re?ux temper- v 
ature of the solvent or the mixture of solvents, for a time 
between 2 and 72 hours, preferably between 2 and 16 
hours. 
The amines used in the general process for the syn 

thesis of the compounds (I) may be formed by many 
processes depending of the substituents already present 
in the molecule: 

Rs 
(1) 

/ 
(11) 

R6 

R2 

(CH2)n- NHZ 

R5 R6 

R 
2 (111:) 

Rs 

either by reduction of the oxirne (Ila), for example dur 
ing a catalytic hydrogenation under pressure in an 
ethanol-ammonium hydroxide mixture; or by breaking 
of the sulfonamide bond of the compound of formula 
(I), for example by means of a base such as sodium 
containing naphthalene in a solvent of the type 1,2 
dimethoxyethane; or by reduction of the nitrile (11b), 
for example by catalytic hydrogenation under pressure 
in a methanol-ammonium hydroxide mixture or by re 
duction with LiAlH4 in ether, tetrahydrofuran or tolu 
ene at a temperature between ——30" C. and the re?ux 
temperature of the solvent and more particularly be 
tween 0° C. and the re?ux temperature of the solvent. In 
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the formulae, (I), (II), (Ila) and (IIb), W represented by 
R2 or R3 have the meanings given previously and may 
additionally mean —Z—-Ar. The substituents R1.6 and 
the parameters Y, Z, Ar and n have the meanings given 
previously,. 
The nitriles of formula (Ilb) are obtained after alkyla 

tion of a nitrile (IIc) with a halogenated compound 

R5 R6 R5 R6 
(IIc) (11b) 

in which X is a halogen atom, Rz-X being more speci? 
cally X——CHZ—Ar or X—CH2—Ar-—(CH2)q-—A; the 
substituents R2-6 and the parameters Y, Ar, A and q 
have the meanings indicated above. The reaction is 
carried out in the presence of a base, such as butylli 
thium, lithium diisopropylamide or sodium amide in a 
solvent such as diethyl ether or tetrahydrofuran in the 
presence of hexamethylphosphoramide or N,N-dime 
thylimidazolidinone, at a temperature between ~78° C. 
and the re?ux temperature of the solvent or the mixture 
of solvents, for a period of time between 4 hours and 24 
hours. 
For the compounds of formula (IIb) where W, repre 

sented by R2, contains a primary alcohol, the latter is 
protected by a group enabling to carry out the alkyla 
tion reaction, such as for example a labile protecting 
group such as silyl radicals, in particular ——SiMe3. The 
protecting group is thereafter removed by an acid treat 
ment in an aqueous medium or by the use of a ?uoride 
(for example tetrabutylammonium ?uoride) in tetrahy 
drofuran, at a temperature between -20° and 150°, 
preferably at 25° C. The nitrile-alcohol (IIb) obtained is 
then reduced into an amino-alcohol compound (II) 
which may be used in the general process of sulfona 
tion. After sulfonation, there is then obtained compound 
(I) carrying a primary alcohol function. 

All the compounds of formula (I), (la) and (Ib), 
which carry a primary alcohol function may be con 
verted into compounds (I) which carry a carboxylic 
acid function, 

by oxidation of the alcoholic function, for example by 
the method of Jones (CrO3/H1SO4) in a solvent such as 
acetone, at temperatures between —78° C. and 30° C., 
more particularly between —20° C. and 20° C., for a 
period of 1 to 96 hours, preferably between 2 and 16 
hours. 
Among the products of formula (I), and more specifi 

cally among those corresponding to formula (Ia), for 
which R3 represents W, the stereochemically pure iso 
mers, cis or vtrans, are obtained either by reaction with a 
stereochemically pure amine, cis or trans, or by reaction 
with a racemic amine, mixture of cis and trans isomers, 
followed by separation of the isomers by selective re 
crystallizations or by a chromatographic method (such 
as for example preparative high performance liquid 
chromatography liquid chromatography, ?ash chroma 
tography, thin layer preparative chromatography). The 
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10 
mixtures of isomers and the pure products are analyzed 
by high performance liquid chromatography 
(H.P.L.C.), by ultra-violet detection. 
Another possibility to directly and solely produce 

pure trans isomers, is the stereoselective synthesis, 
which is possible for the products of formula (I), and 
more speci?cally those of formula (Ia), in which R3 is W 
and n=0. Starting from the aziridine of formula (III) by 
reaction with an organometallic derivative of a halide 
W-Cl, such as benzyl chloride, there is obtained a trans 
isomeric product, of structure (IV) in which W is Ar or 
—CH2—-Ar; R1.2, R4_6, Ar, Y have the meanings indi 
cated above. 

R4 SO2-R1 

N 

Y W—Mg—Cl ; 
R2 

R5 R5 
(111) 

This reaction is carried out in a solvent such as di 
ethyl ether, dibutyl ether, tetrahydrofuran or dioxane, 
at a temperature between -78° C. and the re?ux tem 
perature of the solvent, and more particularly between 
0° C. and the re?ux temperature of the solvent, by utiliz 
ing a molar ratio (III)/halide of 120.25 to 1:5, preferably 
1:1 to 1:4. The metal required for the production of the 
organometallic compound is preferably magnesium. 
The time of reaction is generally comprised between 2 
and 96 hours and more particularly between 16 and 48 
hours. 
The aziridines of formula (III) used in the stereospe 

ci?c synthesis of the trans isomers are prepared from 
arylsulfonamides or heterocyclic sulfonamides (IIIa) 
according to the principle described by Ueno Y. et al., 
Chem. Pharm. Bull. (1967) 15, 1193-7. The sulfonamide 
derivatives (IIIa) converted into N,N-dibromosulfona 
mide derivatives (IIIb) by the action of bromine in the 
presence of a base, such as aqueous sodium hydroxide, 
react spontaneously with unsaturated compounds, such 
as alkenes of formula (IIIc) in molar excess, in a solvent, 
generally chloroform, at a temperature between —30° 
C. and the re?ux temperature of the solvent, and more 
particularly between 0° C. and 50° C., for a period of 
time between 5 and 72 hours, and more speci?cally 
between 16 and 24 hours. The brominated intermediates 
(V) are thereafter cyclized by the action of a base in 
excess, such as sodium hydroxide or potassium hydrox 
ide, in solvents such as methanol, ethanol, acetone, 
which are pure or mixed with water, at a temperature 
between —20° C. and the re?ux temperature of the 
solvent, and preferably at 20° C. for a period of time 
between 5 and 48 hours, preferably between 14 to 16 
hours, to give the aziridine (III). The substituents, R1, 
R2, R4_6 and the parameter Y, mentioned in formulae 
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(IIIa), (IIIb), (1110), (III) and (V) have the meanings 
de?ned previously. 

Br 

Br 

(Illa) (IIIb) 

(1110) Y \ R2 

Br 
1,, I 

01-1-9 Y 
R2 

R5 R6 
(111) 

25 
The brominated intermediates of formula (V) may 

also be used as starting reactants for the synthesis of the 
compounds of formula (I) and more speci?cally of for 
mula (la) in which R3 represents W, and Z which is 
comprised within W is an atom of oxygen. The bromi 
nated compounds of formula (V), 

30 

RsR6 

by O-alkylation of a phenol directly give compounds of 
formula (VI). In the structures (V) and (VI), the substit 
uents R1, R2, R44; and the parameters Y, Ar, A, n and q 
have the meanings de?ned previously. In formula (VI), 
when A is COgH, the carboxylic function is protected in 
the form of ester with a lower alkoxy radical. The reac 
tion takes place with a molar excess of a phenolic deriv 
ative, in a known solvent for reactions of alkylation 
such as N,N-dimethylformamide, in the presence of a 
base such as potassium carbonate, sodium hydroxide, 
potassium hydroxide, in molar proportions phenol/base 
1:0.5 to 1:10, preferably 1:2. The reaction is heated at a 
temperature between 40° and 200° C., preferably at 80° 
C. for a period of time between i hour and 16 hours, 
preferably from 3 to 6 hours. 
The intermediate compounds for the preparation of 65 

the compounds of formula (I), (la) and (lb), in particular 
those of formula (1), (11b) or (IV), in which W is repre 
sented by R; or R3 is a radical Ar or —CH2—Ar, and 

60 

12 
more particularly when Ar represents the phenyl radi 
cal, may be converted into compounds of type (I) where 
W contains a carboxylic acid function. By a Friedel 
Crafts acylation, there are obtained para-acylated deriv 

5 atives which will be oxidized into esters (case where A 
is a group hydrolyzable into COgH) followed by saponi 
?cation to give carboxylic acids (I). The Friedel-Crafts 
reaction is carried out by reacting acyl halides, such as 
acetyl chloride, ethyl 3-chloroformylpropionate, or 
anhydrides such as succinic anhydride, in the presence 
of a Lewis acid such as SnCl4, TiCl4 or AlCl3, in a 
solvent such as 

// z —> 
/ 

z 
/ 

dichloromethane or 1,2-dich1oroethane, at a tempera 
ture between —78° C. and the re?ux temperature of the 
solvent and preferably between —30° C. and the re?ux 
temperature of the solvent, for 4 to 30 hours. A molar 
excess of Lewis acid of 1.1 to 11 equivalents is used and 
more particularly from 3.3 to 7 equivalents as well as a 
molar excess of acyl halide or anhydride, from 1.1 to 4 
equivalents, and preferably 1.2 to 2.2 equivalents. 

All the acylated compounds may be converted into 
esters by oxidation with thallium nitrate (Tl(NO3)3) or 
lead tetraacetate in the presence of methanol and a 
Lewis acid such as perchloric acid or boron tri?uoride 
etherate, 

in a solvent such as dichloromethane, benzene, toluene 
or directly in methanol, between - 50° C. and the re?ux 
temperature of the solvent and more particularly be 
tween 20° C. and the re?ux temperature of the solvent, 
for 5 to 40 hours. A molar excess of Lewis acid is used, 
from 1.1 to 11 equivalents. The thallium nitrate-mont 
morillonite K-lO complex has also been used to replace 
Tl(NO3)3 under the same conditions and in the same 
proportions, but in the absence of perchloric acid. 

All the methyl esters are saponi?ed under known 
conditions, with an equivalent or a molar excess of a 
base (sodium hydroxide, potassium hydroxide, lithium 
hydroxide or sodium bicarbonate) 

in water or in hydroalcoholic mixture (methanol or 
ethanol), in the presence or without tetrahydrofuran, at 
a temperature between 0° C. and the re?ux temperature 
of the solvent or the mixture of solvents, preferably 
between 30° C. and the re?ux temperature of the sol 
vent or the mixture of solvents. 
The compounds (I) carrying a carboxylic acid func 

tion may also be prepared from acylated derivatives by 
conversion into thiomorpholide derivatives (by re?ux 
in morpholine in the presence of an excess of sulfur 
according to the so-called Willgerodt method), fol 
lowed by a known basic hydrolysis. 
The compounds of the invention have for example 

excellent antithrombotic and antiasthmatic properties in 
mammals, and particularly man, cat, dog, due to their 
effect on the TXAZ receptors. 
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The antagonist activity TXAz has been demonstrated 

bythe platelet antiaggregating effect and by the vascu 
lar spasmolytic effect. 
(A) Inhibition of the platelet aggregation induced by 
U46619, a stable analogue of TXAZ (9,1l-dideoxy-l la, 
9a-epoxymethanoprostaglandine Fga): 

the antagonist activity of TXA; is demonstrated in 
the platelet aggregation test described by BORN G. V. 
R. (Nature (1962) 194, 927-9), on platelets of guinea 
pig. The tests determine a concentration of compound 
which inhibits at 50% (C150) a liminar aggregation in 
duced by U466l9fThe activities of the compounds of 
the present invention are given in example 108. 
(B) Inhibition of the U46619 induced rat aorta vasocon 
striction: 
male rats weighing about 300 g are put to death by 

euthanasia; the thoracic aorta is rapidly taken out. A 
sample of about 1 cm is cut into a spiral, and placed in 
a vat containing 20 ml of nutrient medium ?irebs-Hen 
seleit) kept a 37° C. and oxygenated (O2 95%, C02 5%). 
The contractions are recorded with an isotonic strain 
gauge. After a rest of 45 mn, supramaximum contrac 
tions are provoked by the addition of an analogue of 
TXAZ (U46619: 142 nM) to the survival medium. A 
plateau is generally reached after 10 Inn of contact, the 
latter not exceeding 25 mn. A rest of 30 run and a plural 
ity of rinses take place after each contraction. The prod 
ucts are added 10 nm after U46619 and allowed to rest 
15 run, after which delay the inhibition is measured. The 
inhibitory concentration 50 (1C) is determined for each 
compound studied and on a minimum of 3 aortas. The 
activities of the compounds of the present invention are 
described in example 108. 
The products of this invention also possess a hypo 

cholesterolemia activity, by action on the biosynthesis 
of cholesterol, by inhibiting for example the HMG CoA 
reductase. 
The products of this invention also possess an activity 

against the complications associated with diabetic pa 
thology, such as neuropathies, nephropathies, retinopa 
thies, cataracts due to the accumulation of sorbitol. The 
products of the invention prevent the synthesis of sorbi 
tol, by inhibition of the aldose reductase. 
The compounds of this invention are characterized 

by their absence of toxicity. By way of illustration, for 
the compound described in example 20, the lethal dose 
50 determined on the rat, by intravenous injection is 
higher than 150 mg/kg. 
The products of the invention are characterized, in 

that they can be used with compositions containing an 
efficient quantity of at least one compound of formula 
(I), in association with a pharmaceutically acceptable 
carrier. These pharmaceutical compositions which can 
be administered to mammals, are used by oral, intrave 
nous, intraarterial, cutaneous, intestinal or aerosol ad 
ministration. Moreover, these new products have an 
extended lifetime, notwithstanding the mode of admin 
istration. 
The products of general formula (I) are associated in 

pharmaceutical form to adequate carriers, aromas and 
dyes to constitute for example tablets, in addition in 
liposome form, microcapsules or nanocapsules, pellicu 
lar tablets, capsules, solutions, injectable aqueous solu 
tions, suppositories, aerosols or creams. The carriers 
used can for example consist of microcrystalline cellu 
lose, lactose, polyvidone, sodium glycolate of starch, 
talc, magnesium stearate. The carriers for the liposome 
forms, microcapsules and nanocapsules may be polyalk 
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ylcyanoacrylates, phospholipids. The coating of the 
tablets may be carried out with additives such as hy 
droxypropylmethylcellulose, various acrylic polymers, 
propyleneglycol and titane dioxide. The preparations 
for oral administration may contain arti?cial aromas 
and sweeteners such as sugar, aspartam. The prepara 
tions for injectable aqueous solutions are made with 
water which contains stabilization, solubilization 
agents, such as sodium chloride, marmitol and sorbitol 
and/or buffers which are necessary for the injectable 
solutions. The preparations for suppositories may use 
carriers such as semi-synthetic glycerides. The cream 
preparations will be carried out inter alia by the addi 
tion of non ionic tensio-active agents. The preparations 
for administration by aerosol will be carried out from 
the micronized active agent, associated to a tensio-ac 
tive agent such as sorbitan trioleate, in a carrier gas such 
as CFC 11 and 12. 
The products of this invention strongly inhibit the 

biological activities of TXAz, by antagonist effect on 
the receptors TXAZ. They may be used for the treat 
ment or the prophylaxy of ischemic diseases (such as 
myocardial infarction, angina pectoris, thrombosis), 
cerebrovascular diseases (such as transitory ischemic 
attack, migraine, cerebral hemorrhage, cerebral infarc 
tion), peripheric vascular diseases and diseases caused 
by lipidic unbalances (such as atherosclerosis, capillar 
convulsion, disorders of peripheric circulation, hyper 
tension, abortion and uterine growth delay, diabetic 
nephropathy, retinopathy, troubles of menstruation, 
pulmonary embolism), allergic and in?ammatory dis 
eases (such as bronchial asthma, bronchitis, pneumonia, 
respiratory distress syndrome, allergic shock, gastric 
ulcer, glomerular nephritis, hydronephritis, lupus ery 
thematosus). They are used against the formation of 
thrombus for example in the extrabody blood circula 
tion, in prophylaxy or in treatment of peri and post 
surgery thrombotic complications following transplan 
tation of organs and the nephrotoxicity of cyclosporine, 
aorto-coronary bypasses, angioplasty, endarterectomy, 
thrombolysis and the secondary effects of the neutral 
ization of heparine with protamine. 
The products of this invention may also be used in 

association with any other substance used in therapeu 
tics, for example thrombolytic substances (streptokin 
ase, urokinase, activators of plasminogen . . . ), inhibi 
tors of phosphodiesterases, stable analogues of protacy 
cline, inhibitors of cyclooxygenase, inhibitors of the 
thromboxane synthetase, anticoagulants (antivitaminic 
K agents, heparines, heparines of low molecular 
weight), peripheric and central vasodilators, antagonists 
of receptors S2 of serotonine, antihistamine agents, an~ 
tagonists of PAF-acether, activators of potassium chan 
nels. 
The daily doses of active agent, administered in one 

or more times, should be between 0.01 and 100 mg/kg 
of body weight, preferably between 0.1 and 50 mg/kg. 
The following examples illustrate the invention with 

out limitation. In the data of nuclear magnetic reso 
nance (N .M.R.), the following abbreviations have been 
used: s for singulet, d for doublet, t for triplet, q for 
quadruplet and m for complex massive, the chemical 
displacements 8 are expressed in ppm. The analyses by 
high performance liquid chromatography (H.P.L.C.), 
have been carried out on a Spherisorb column 5 um, 
length=l5 cm, diameter=0,46 cm, whose nature is 
speci?ed by the following abbreviations: Si for silica 
and ODS-2 for C-l8 reverse phase “end-capped”. The 
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mobile phase used on the column of silica is a mixture of 
hexane and ethyl acetate, in the proportions mentioned 
each time; on an ODS-2 column, a methanol-water 
acetic acid mixture [57:43:0.01] is used. The ?ow used is 
of 1 ml/mn and the detection is realized by spectropho 
tometry at 254 nm. The retention times, t;;, are indi 
cated in minutes. 

EXAMPLE 1 

Trans-4-[[2-[[(4-chlorophenyl)sulfonyl]amino]cy 
clopentyl]methyl]-benzeneacetic acid 

a) Ethyl 4-[(2-hydroxyiminocyclopentyl)methyl]ben 
. zene acetate 

A suspension of 10g (0.04 mole) of 4-[(2-hydrox 
yiminocyclopentyl)methyl]benzeneacetic acid (pre 
pared according to Terada A. et al., J. Med. Chem. 
(1984) 27, 212-6) in 70 ml of anhydrous ethanol is satu 
rated with gaseous HCl, while keeping the temperature 
of the reaction mixture at about 10° C. by means of a 
bath of ice and salt. After saturation, the solution ob 
tained is stirred at room temperature during 1 hour, 
before being concentrated to dryness under vacuum. 
The residue is dissolved in ethyl acetate, successively 
washed with a saturated solution of NaHCO3 and H20. 
The organic phase dried on NazSO4 is evaporated, gives 
11.05 g (yield=99.5%) of a brown thick oil which is 
partially crystallized and is used without any other 
puri?cation. 

I.R. (?lm): v (N—-OH)=3250 cm—1; (C=O)=1725 
cm—1. N.M.R. (CDC13): 8:1.2 (3H,t, J =6.75 Hz); 
1.6-3.2 (9H, m); 3.5 (2H,s); 4.1 (2H,q, J =6.75 Hz); 7.1 
(4H,s); 9.0 (1H,s wide, exchangeable with CF3COOD). 
Another method is also possible: a mixture of 5.8 g of 

4-[(2-hydroxyiminocylcopentyl)methyl]benzeneacetic 
acid, 4.1 ml of ethanol 98° and 2 drops of concentrated 
H2SO4 in 20 ml of toluene is re?uxed for 6 hours, in a 
reactor above which there is a Dean-Stark separator. 
After cooling, the toluene is washed with a solution of 
NaHCO3, then with H2O. The organic phase is dried 
over Na2SO4 and is concentrated. The product obtained 
is in the form of a yellow oil. 
b) Ethyl 4-[(2-aminocyclopentyl)methyl]benzeneace 
tate (cis+trans) 

In an autoclave, a solution of 75.1 g (0.27 mole) of 
ethyl 4-[(2-hydroxyiminocyclopentyl)methyl]benzen 
eacetate in 800 ml of anhydrous ethanol saturated with 
NH3 is combined with about 37.5 g of Raney Nickel in 
water. The mixture is stirred under 80 atmospheres of 
hydrogen, at 80° C. during 4 hours. After cooling, the 
catalyst is ?ltered and rinsed with ethanol. The concen 
trated ?ltrate under reduced pressure, gives 69.3 g 
(yield=98.3%) of an orange oil which crystallizes but 
which is used without any other puri?cation. 
LR. (?lm): v (NH2)=3300 cm-l; (C:O)=l715 

cm—1. N.M.R. (CDC13): 6:1.2 (3H,t, J=6.75 Hz); 1.5 
(2H,m); 1.6-3.25 (10H,m, including 2H exchangeable 
with CF3CO2D); 3.55 (2H,s); 4.1 (2H,q, J =6.75 Hz); 7.1 
(4H,s). 

This compound may also be obtained by hydrogena 
tion under low pressure of hydrogen (3 atmospheres) at 
25° C. 
c) Ethyl 4-[[2-[[(4~chlorophenyl)sulfonyl]amino]cy 
clopentyl]methyl]benzeneacetate (cis+trans) 
A mixture of 2.25 g (8.6 mmoles) of the amine pre 

pared in example 1b, of 1.45 ml (10.3 mmoles) of trieth 
ylamine and 70 ml of CHgClz, is brought to 10° C. with 
a bath of ice and water. A solution of 1.9 g (9 mmoles) 
of 4-chlorobenzenesulfonyl chloride in 5 ml of ether is 
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added dropwise during 3 Inn. The mixture is allowed to 
reach room temperature and is stirred for 2 hours. It is 
thereafter poured on 150 g of ice and water and is acidi 
?ed at pH 1 while stirring with HCl 6N. CHzClz is 
decanted and an extraction is again carried out with 100 
ml of CHZCIZ. The combined organic phases are 
washed with H2O, followed by drying over Na2SO4 
before being concentrated. The yellow oil obtained is 
puri?ed by ?ash chromatography on a column of silica 
with a mixture of hexane and ethyl acetate 5/1, to give 
3.35 g (yield=89.3%) of a very pale yellow oil, which 
slowly crystallizes. 
LR. (?lm): v (NH)=3250 cm'“1; (C20): 1725 

cm— 1; (S02): 1320 cm-1; (S02): 1150 cm— 1. N.M.R. 
(CDC13): 6: 1.2 (3H,t, J =6.75 Hz); 1.15-1.9 (6H,m); 
1.9-3.9 (4H,m); 3.6 (2H,s); 4.15 (2H,q, J=6.75 Hz); 5,4 
(1H, dd, J=8.25 Hz, exchangeable in D20); 7.0 (4H,m); 
7.4 (2H,m); 7.8 (2H,m). H.P.L.C. (Si; hexane-ethyl ace 
tate 8:1): tR= 14.1 (42%); 16.0 (58%). 
d) Trans-4—[[2-[[(4-chlorophenyl)sulfonyl]amino]cy 
clopentyl]methyl]benzeneacetic acid 
To a solution of 95.25 g (0.218 mole) of ethyl ester 

prepared in example 1c, and 1200 ml of ethanol 98°, are 
added 24.4 g (0.435 mole) of KOH dissolved in 360 ml 
of water. The mixture is stirred 3 hours at 40° C. Etha 
nol is evaporated under reduced pressure. The residue, 
dissolved in water, is washed with ethyl acetate. The 
aqeuous phase is acidi?ed while cold, at pH 1, with HCl 
6N. The precipitate formed is dissolved with ethyl ace 
tate. This organic phase washed with H2O until neutral 
ity, is dried over Na2SO4, and concentrated under vac 
uum. There is obtained 75.9 g of a solid cream which is 
recrystallized four times in ethyl acetate to give 11 g of 
white ?akes-trans isomer-(yield: 12.4%). 
M.P.=164°—5° C. The treatment of the mother liquors 
enables to recover 1.2 g of a products of the same purity 
(total yield: 13.9%). 

Percenta e analysis: C20H22ClNO4S (MW = 407.912) 
C % H % C1 % N % S % 

Calculated 58.89 5.44 8.69 3.43 7.86 
Found 58.75 5.30 8.74 3.47 7.73 

I.R. (KBr): v (NH)=3250 cm'l; (C_—_O)=1690 *1; 
(SO2)=132O cm-l; (SO2)=1l50 cm_1. N.M.R. (ace 
tone-d6): 8=1.15-1.9 (6H,m); 1.9-2.05 (1H,m); 2.3 
(1H,m, JH.Hgem= 13 Hz); 2.8 (1H,m, Jgzggem: 13 Hz); 
3.3 (1H,m, Jc11_NH=7.8 Hz); 3.6 (2H,s); 6.7 (1H,d, JNH. 
CH=7.8 Hz, exchangeable with CF3COOD); 7.0-7.1 
(2H,m); 7.15-7.25 (2H,m); 7.55-7.65 (2H,m); 7.8-7.9 
(2H,m); 10.55 (1H,s, exchangeable with CF3COOD). 
H.P.L.C. (ODS-2): tR=30.15 (100%). Before recrystal 
lization tR=27.0; 30.0; these two peaks of equal inten 
sity correspond to the cis and trans isomers. 

EXAMPLE 2 

Sodium 
trans-4~[[2-[[(4-chlorophenyl)sulfonyl]amino] 

cyclopentyl]methyl]benzene-acetate 
To a suspension of 3.9 g (9.6 mmoles) of trans-4-[[2 

[[(4-chloropheny1)sulfonyl]amino]cyclopentyl]methyl] 
benzeneacetic acid in 50 ml of distilled water are added 
0.38 g (9.6 mmoles) of NaOH dissolved in 30 ml of 
distilled water. The mixture is heated on a water-bath at 
50° C. until complete solubilization, before being ?l 
tered, and left a few hours in a refrigerator. The white 
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precipitate obtained is ?ltered, rinsed with distilled 
water. The residual water is removed by azeotropic 
distillation with toluene. The product obtained is re 
crystallized in distilled water. White solid. 
(Yield=57.0.%). M.P.=2l2°-4° C. 

Percentage analysis: C20H21ClNNa04S (MW = 429.894) 
C % H % Cl % N % Na % S % 

Calculated 55.88 4.92 8.25 3.26 5.35 7.46 
Found 55.67 5.02 8.31 3.16 5.50 6.99 

I.R. (KBr): v (NH)=3260 cm—1; (SO2)=1315 cmrl; 
(SO2)=l14O cmrl. N.M.R. (DMSO d6): 8=O.7-l.6 
(6H,m); 1.6-2.4 (3H,m); 2.6-3.7 (2H,m, 1H exchange 
able with CF3COOD); 3.2 (2H,s); 6.7-7.35 (4H,m); 
7.6-8.1(4H,m). H.P.L.C. (ODS-2): 1 single peak having 
one tR identical to the product of example 1d. 

EXAMPLE 3 

Cis-4-[[2-[[(4-chloropheny1)sulfonyl]amino]cyclopen 
tyl]methyl]benzeneacetic acid 

Starting from the mother liquors of the ?rst recrystal 
lization of the product for example 1d and by salting out 
the trans isomer in a mixture of ethyl acetate-hexane, 1.1 
g of pure cis isomer is isolated. White solid. 
M.P.= l42°-5° C. 

Percentage analysis: C20H22C1NO4S (MW = 407.912) 
C % H % Cl % N % S % 

Calculated 58.89 5.44 8.69 3.43 7.86 
Found 58.80 5.56 8.90 3.41 7.70 

LR. (KBr): v (NH)=3230 cm—1; (C—_—O)=1690 
cm-l; (S02): 1315 cm-1; (SO2)=1150 cm-l. N.M.R. 
(acetone d6): 8=1.15-1.85 (6H,m); 2.05-2.25 (1H,m); 
2.35 (1H,m); 2.8 (1H,m); 3.6 (2H,s); 3.7 (1H,m, JcH. 
NH: 8.7 Hz); 6.6 '(1H,d, JNH.CH= 8.7 Hz, exchangeable 
with CF3COOD); 7.0-7.1 (2H,m); 7.15-7.25 (2I-I,m); 
7.6-7.7 (2H,m); 7.85-7.95 (2H,m); 9.5 to 10.4 (1H,s 
wide, exchangeable with CF3COOD). H.P.L.C. (ODS 
2): tR=25.2 (99.4% - cis isomer); 28.2 (0.6% -trans iso 
mer). 

EXAMPLE 4 

Trans-4-[[2-[[(4-?uorophenyl)sulfonyl]amino]cyclopen 
tyl]methyl]benzeneacetic acid 

a) Ethyl 4-[[2-[[(4-?uorophenyl)sulfonyl]amino]cy 
clopentyl]methyl]benzeneacetate (cis+trans) 

Obtained by operating as in example 1c from 5.9 g 
(22.6 mmoles) of ethyl 4-[(2-aminocyclopentyl)methyl] 
benzeneacetate prepared in example lb, and 4.6 g (23.6 
mmoles) of 4-?uorobenzenesu1fonyl chloride in the 
presence of 3.7 ml (26.7 mmoles) of triethylamine in 190 
ml of a dichloromethane-ether mixture (8.5:1); stirring is 
carried out 16 hours at room temperature. Puri?cation 
by chromatography on a column of silica with a hexane 
ethyl acetate mixture (4:1) to give 5.1 g (yield=53.7%) 
of a yellow oil. 

I.R. (?lm): v (NH)=3250 cm—1; (C:O)=1715 
cm—1; (S02): 1325 cm-1; (S02): 1150 cm—1. N.M.R. 
(CDC13): 8: 1.3 (3H,t, J =6.75 Hz); 1.0-1.9 (6l-l,m); 
1.9-3.5 (4H,m); 3.6 (2H,d); 4.15 (2H,q, J =6.75 Hz); 5.2 
(1H,dd, J =8.25 Hz, exchangeable with CF3COOD); 
6.8-7.4 (4H,m); 7.5-8.0 (4H,m). H.P.L.C. (Si, hexane 
ethyl acetate 4:1): tR=6.05 (41.8%); 6.6 (58.2%). 
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b) Trans-4-[[2-[[(4-?uorophenyl)sulfonyl]amino]cy 
clopentyl]methyl]benzeneacetic acid 

Obtained by operating as in example 1d from 4.5 g 
(10.7 mmoles) of ethyl ester obtained as in example 4a 
and from 1.2 g (21.4 mmoles) of KOH in an ethanol 
water mixture. After many recrystallizations in hexane 
ethyl acetate, there is obtained 0.3 g (yield =7.1%) of a 
white solid. M.P.=145°-8° C. 

Percentage analysis: CZOHZZFNO4S (MW = 391.457) 
C% H % F % N % S % 

Calculated 61.37 5.66 4.85 3.58 8.19 
Found 61.37 5.67 4.93 3.57 8.24 

IR. (KBr): v (NH)=3250 cm-l; (C—_—O)=1685 
cm-l; (SO2)=1320 cm-‘l; (S02): 1150 cm-1. N.M.R. 
(DMSO d6): 8=0.8-1.6 (6H,m); 1.6-2.4 (3H,m); 2.4-3.7 
(2H,m, 1H exchangeable with CF3CO2D); 3.5 (2H,s); 
6.8-7.3 (4H,m); 7.4-8.1 (5H,m, with IE exchangeable 
by CF3CO2D). H.P.L.C. (ODS-2): tR=17.1 (0.9% -cis 
isomer); 18.8 (99.1% -trans isomer). 

EXAMPLE 5 

Trans-4-[[2-[[(4-chlorophenyl)sulfonyl]amino]cy 
clopentyl]methyl]-benzeneacetic acid 

a) 
mide 
A solution of 20 % caustic soda (270 ml, 1.80 mole) is 

poured dropwise during 30 minutes on a mixture of 128 
g (0.67 mole) of 4-chlorobenzenesulfonamide and 400 g 
(2.5 moles) of bromine under high stirring. During the 
addition the temperature is kept at 5° C. by means of a 
bath of ice and water. The reaction mixture is thereafter 
stirred 30 minutes at room temperature, before ?ltering 
the yellow orange precipitate formed. After washing 
with water, there is obtained a yellow solid, melting at 
104°-8° C. (M.P.=102° C. according to Baxter R. R. 
and Chattaway F. D., J. Chem. Soc. (1915) 1814-23) 
which is recaptured with 600 ml of warm chloroform. 
The residual water is decanted. This chloroformic 
phase is added dropwise during 45 minutes to 235 ml 
(2.67 moles) of cyclopentene maintained at a tempera 
ture of 5° C. The solution obtained is thereafter stirred 
22 hours at room temperature, before being washed 
with H2O, dried over Na2SO4 and concentrated under 
reduced pressure. The residue is puri?ed by recrystalli 
zation in a mixture of ethyl acetate and hexane. There is 
obtained 140.2 g of a white solid. (Y ie1d=62%). 
M.P.=113°-8° C. 
LR. (KBr): v (NH)=3240 cm—1. N.M.R. (CDC13): 

6=1.25-2.5 (6H,m); 3.7 (1H,m); 4.1 (1H,m); 5.3 (1H,d, 
J=6.75 Hz, exchangeable with CF3COOD); 7.35-7.7 
(2H,m); 7.7-8.05 (2H,m). 
b) 6-[(4-Chlorophenyl)sulfonyl]-6-azabicyclo [3. 1.0] 
hexane 
A suspension of 140 g (0.413 mole) of the product 

prepared in example 5a, in 670 ml of ethanol is heated 
until solubilization. A solution of NaOH 20% (80.5 ml, 
0.537 mole) is then rapidly added. The reaction mixture 
is allowed to return to room temperature, under stir 
ring, before concentrating same to dryness under re 
duced pressure. The residue captured with ethyl acetate 
is washed with water, dried over sodium sulfate and 
concentrated under vacuum. The residue is puri?ed by 
chromatography on a column of silica (eluting agent: 

N-(2-Bromocyclopentyl)-4-chlorobenzenesulfona 
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hexane-ethyl acetate 9/1) to give 54 g of a white solid 
(yie1d=50.8%). M.P.=-7S°-6° C. 
IR. (KBr): v (S02): 1310 cm-1; (S02): 1150 cm-1. 

N.M.R. (CDC13): 8: 1.3-2.3 (6H,m); 3.4 (2H,s); 7.3-7.6 
(2H,m); 7.7-8.0 (2H,m). 
c) Trans-4-chloro-N-[2-(phenyl)methyl]cyclopentyl] 
benzenesulfonamide 
To a solution of 0.27 mole of phenylmethylmag 

nesium chloride (prepared from 6.7 g of magnesium 
turnings and 31.5 ml of chloromethylbenzene in 105 ml 
of anhydrous ether) under a ?ow of nitrogen, kept at 0° 
C., there is added'dropwise 35.3 g (0.137 mole) of the 
compound prepared in example 5b dissolved in 300 ml 
of anhydrous ether. The reaction mixture is stirred 20 
hours at 20° C. After cooling at 0° C., the magnesium 
complex in excess is destroyed by the addition of 210 ml 
of a saturated solution of ammonium chloride. After 
dissolution of the inorganic white precipitate formed 
with water saturated with NaCl, the mixture is ex 
tracted twice with ethyl acetate. The organic phase 
washed with H2O, dried over Na2SO4 and concen 
trated, gives an oil which, after grinding in hexane, 
gives 30.5 g (yield=63.7%) of a white solid used with 
out any other puri?cation. M.P.=66°-8° C. 
IR. (KBr): v (NH)=3260 cm“; (S02): 1320 cm—1; 

(SO2)=1150 cm—1. N.M.R. (CDC13): 8=0.9-2.3 
(7H,m); 2.35-2.95 (2H,m); 3.2 (1H,m); 4.9 (1H,d, 
J =6.75 Hz, exchangeable with CF3COOD); 6.8-7.5 
(7H,m); 7.6-7.9 (2H,m). 
d) Trans-N—[2-[(4-acetylphenyl)methyl]cylcopentyl]~4 
chlorobenzenesulfonamide 
To a mixture of 30.5 g (87 mmoles) of the compound 

prepared in example 5c and 690 ml of dichloromethane 
maintained between —30° and —20° C., there is added 
15 g (191 mmoles) of acetyl chloride, then by portions 
during 1 hour, 46.4 g (348 mmoles) of anhydrous alumi 
num chloride. The orange reaction mixture is main 
tained at -30° C. during 3.5 hours before being poured 
over a mixture of ice+concentrated hydrochloric acid, 
and is extracted with dichloromethane. The organic 
phase is washed with water, dried over Na2SO4 and 
concentrated. The residue obtained is puri?ed by chro 
matography on a column of silica (eluant: hexane-ethyl 
acetate 10/1 then 2/ 1) to give 14.8 g (yield=43.5%) of 
a brown orange oil. 

LR. (?lm): v (NH)=3250 cm—1; (C=O)=1660 
cm—1; (S02): 1320 cm-1; (SO2)=l150 cm—1. N.M.R. 
(CDC13): s=0.s-2.1 (7H,m); 2.1-2.95 (2H,m); 2.55 
(3H,s); 3.2 (1H,m); 5.2 (1H,d, J =8.25 Hz, exchangeable 
with CF3COOD); 6.8-8.0 (8H,m). 
e) Methyl trans-4-[[2-[[(4-chlorophenyl)sulfonyl 
]amino]cyclopentyl]methyl]benzeneacetate 
To a mixture of 14.8 g (38 mmoles) of the compound 

prepared in example 5d, 18 ml of methanol and 90 ml of 
dichloromethane, under a ?ow of nitrogen, and main 
tained at 0° C., there is added dropwise 18.7 ml (152 
mmoles) of boron tri?uoride etherate. This mixture is 
stirred 15 minutes at room temperature before being 
poured, all at once in a suspension of 17.5 g (39.5 
mmoles) of lead tetraacetate in 105 ml of benzene, under 
nitrogen, maintained at 10° C. The orange-colored reac 
tion mixture is stirred 22 hours at room temperature 
before being poured over ice, and extracted with di 
chloromethane. The organic phase washed with H2O, 
dried on Na2SO4 and concentrated gives an oil which 
after grinding in hexane gives 13.2 g (yield=82.5%) of 
a beige solid used without any other puri?cation. 
M.P.=80° C. 
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LR. (KBr): v (NH)=3200 cm-l; (C:O)= 1690 

cm—1; (80;):1320 cm-l; (80;):1150 cm—1. N.M.R. 
(CDC13): 8=0.9-2.2 (7H,m); 2.3-2.9 (2H,m); 3.0-3.4 
(1H,m); 3.6 (2H,s); 3.65 (3H,s); 5.0 (1H,d, J=8.25 Hz, 
exchangeable with CF3COOD); 6.8-7.25 (4H,m); 
7.3-7.5 (2H,m); 7.6-7.9 (2H,m). H.P.L.C. (Si, hexane 
ethyl acetate 8:1): tR= 19.0 (1 single peak). 
f) Trans-4-[[2-[[(4-chlorophenyl)sulfonyl]amino]cy 
clopentyl]methyl]benzeneacetic acid 
A mixture of 3.5 g (62.5 mmoles) of KOH in pellets 

form in 120 ml of water and of 13.2 g (31 mmoles) of the 
compound prepared in example 5e dissolved in 300 ml 
of ethanol is stirred at 40° C. during 2 hours. The etha 
nol is thereafter concentrated under reduced pressure 
and the residual aqueous phase is washed with ether. 
The acidi?cation of the aqueous phase enables to give a 
beige precipitate, which after bleaching with carbon 
black and recrystallization in toluene, then in ethyl 
acetate gives 4.6 g (yield=36.5%) of white ?akes hav 
ing all the physical, spectral and chromatographic char 
acteristics of the product described in example 1d. 

EXAMPLE 6 

Trans-4-[[2-[[(phenyl)sulfonyl]amino]cyclopentyl]me 
thyl]benzeneacetic acid 

a) 6-(Phenylsulfonyl)-6-azabicyc1o[3. 1 .0]hexane 
A solution of 93 g (0.306 mole) of N-(DL-trans-Z 

bromocyclopentyl)-benzenesulfonamide (prepared ac 
cording to Ueno Y. et al., Chem. Pharm. Bull. (1967) 15, 
1328-30), of 610 ml of acetone and 61 ml of NaOH 30% 
is re?uxed 2 run, then stirred 16 hours at room tempera 
ture. After concentration under reduced pressure, the 
residue is captured by water and extracted with ether. 
The organic phase washed with water is dried over 
Na2SO4 and concentrated under vacuum to give 67.5 g 
(yield=99.0%) of a clear yellow oil, used without other 
puri?cation. A fraction of this product is puri?ed by 
chromatography over silica (hexane-ethyl acetate 2/1 
mixture) to give a colorless oil.b.p.0_5= 137°-9° C. 

Percentage analysis: C11H13NO2S (MW = 223,29) 
C % H % N % S % 

Calculated 59.17 5.87 6.27 14.36 
Found 59.47 5.88 6.16 14.37 

I.R. (?lm): 11 (S02): 1310 cm-'1; (SO2)=l150 cm~1. 
N.M.R. (CDCl3): 8=1.0-2.35 (6H,m); 3.4 (2H,s); 
7.25-7.75 (3H,m); 7.75-8.2 (2H,m). 
b) Trans-N-[2-[(phenyl)methyl]cyclopentyl]-ben 
zenesulfonamide 

Obtained by operating as in example 5c from 1.65 
mole of phenylmethylmagnesium chloride and 184.3 g 
(0.825 mole) of the compound prepared in example 6a, 
in 2250 ml of anhydrous ether. There are obtained 249.8 
g (yield=96.0%) of a white solid used without any 
other puri?cation. M.P. 89°—91° C. A portion of this 
product was recrystallized twice in a hexane-ethyl ace 
tate mixture to give a white solid. M.P.=96°-98° C. 

Percentage analysis: C13H21NO2S (MW = 315.43) 
C % H % N % S % 

Calculated 68.54 6.71 4.44 10.16 
Found 68.69 6.74 4.33 10.13 
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LR. (KBr): v (NH)=3210 cm—1;(SO2)=13l0 cm-1; 
(SO2)= 1140 cm—1. N.M.R. (CDC13): 6= 1.0-2.3 
(7H,m); 2.3-2.8 (2H,m); 3.1-3.5 (lH,m); 4.9 (1H,d, 
J=7.5 Hz, exchangeable with CF3COOD); 6.85-7.35 
(5H,m); 7.4-7.65 (3H,m); 7.7-8.0 (2H,m). 
c) Trans-N-[2-[(4-acetylphenyl)methyl]cyclopentyl] 
benzenesulfonamide 

Obtained by operating as in example 5d from 13.2 g 
(41.8 mmoles) of the compound prepared in example 6b, 
6.5 ml (91.9 mmoles) of acetyl chloride, 22.3 g (167 
mmoles) of anhydrous aluminum chloride in 330 m1 of 
1,2-dichloroethane. Stirring 4.5 hours at —20° C. The 
puri?cation by chromatography on a column of silica 
(eluant=hexane-ethyl acetate 2/ 1) gives 13.2 g 
(yield=88.6%) of a pale yellow solid, M.P.=78° C., 
used without any other puri?cation. A sample recrystal 
lized in a hexane-ethyl acetate mixture gives a white 
solid with yellow re?ections melting at 90°-2° C. 

Percentage analysis: C20H23NO3S (MW = 357.468) 
C % H % N % S % 

Calculated 67.20 6.49 3.92 8.97 
Found 67.40 6.34 3.97 9.29 

I.R. (?lm): v (NH)=3250 cm-l; (C20): 1660 
cm—1; (S02): 1315 cm—1; (SO2)=1l50 cm-l. N.M.R. 
(CDC13): 8=0.75—1.9 (7H,m); 1.9-2.9 (2H,m); 2.5 
(3H,s); 295-34 (lH,m); 5.35 (1H,d, J =s.2s Hz, ex 
changeable with CF3COOD); 6.7-7.25 (2H,m); 7.35-8.l 
(7H,m). 
d) Methyl trans-4-[[2-[[(phenyl)sulfonyl]amino]cy 
clopentyl]methyl]benzeneacetate 
To a mixture of 12.9 g (36 mmoles) of the compound 

prepared in example 60, 110 ml of methanol and 18 ml 
of 70% perchloric acid, there is added by portions 19.2 
g (43.2 mmoles) of thallium nitrate trihydrate. After 
stirring 25 hours at room temperature, the precipitate 
formed is ?ltered and rinsed with methanol. The ?ltrate 
diluted with water is extracted with dichloromethane. 
The organic phase rinsed with water, dried over Na;. 
S04 is concentrated under reduced pressure. The resi 
due puri?ed by chromatography on a column of silica 
(eluant:hexane-ethyl acetate 2/ 1) gives 7.4 g 
(yield=53.2%) of a beige solid. M.P.=88°-90° C. 

I.R. (KBr): v (NH)=3205 cm-1; (C_—_O)= 1695 
cm- 1; (SO2)= 1320 cm—1; (80;):1150 cm—1. N.M.R. 
(CDC13): 8=1.0-2.2 (7H,m); 2.2-2.9 (2H,m); 3.0-3.4 
(lH,m); 3.5 (2H,s); 3.6 (3H,s); 5.05 (lH,d, J :75 Hz, 
exchangeable with CF3COOD); 6.75-7.25 (4H,m); 
7.3-7.6 (3H,m); 7.65-7.9 (2H, m). 
There is obtained an identical product by oxidation of 

the compound of example 60 with lead tetraacetate 
under the conditions described in example 5e, followed 
by a puri?cation by chromatography on a column of 
silica. An additional recrystallization in a hexane-ethyl 
acetate mixture gives a white solid. M.P.=9l°-3° C. 

Percentage analysis: C21H25NO4S (MW = 387.494) 
C % H % N % S % 

Calculated 65.09 6.50 3.61 8.27 
Found 65.18 6.53 3.58 8.20 

e) Trans~4-[[2-[[(phenyl)sulfonyl]amino]cyclopentyl] 
methylbenzeneacetic acid 

Obtained by operating as in example 5f from 4.6 g 
(11.9 mmoles) of the compound prepared in example 6d 
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and 1.3 g (23.2 mmoles) of KOH in an ethanol-water 
mixture. After recrystallization in toluene, there is ob 
tained 3.4 g (yield =77.3%) of an off-white solid. 
M.P.==118°-20° C. 

Percentage analysis: C20H23NO4S (MW = 373.467) 
C % H % N % S % 

Calculated 64.32 6.21 3.75 8.58 
Found 64.67 6.18 3.74 8.69 

LR. (KBr): v (NH)=3250 cm—1; (C=O)=l680 
cm-l; (SO2)=l3l5 cm-l; (SO2)=1145 cm—1. N.M.R. 
(DMSO d6): 5=0.75—1.7 (7H,m); 1.7-2.3 (2H,m); 
3.1-3.35 (lH,m); 3.5 (2H,s); 6.65-7.4 (4H,m); 7.4-8.1 
(6H,m, 1H exchangeable with CF3COOD), 12.2 (1H,s, 
exchangeable with CF3COOD). H.P.L.C. (ODS-2): 
tR=l7.65 (1 single peak). 

EXAMPLE 7 

Trans-4-[[2-[[(4-methylphenyl)su1fonyl]amino]cy 
clopentyl]methyl]-benzeneacetic acid 

a) Trans-4-methyl-N-[2-[(phenyl)methyl]cyclopentyl] 
benzenesulfonamide 

Obtained by operating as in example 50 from 0.3 mole 
of phenylmethylmagnesium chloride and 35 g (0.147 
mole) of 6-[(4-methy1phenyl)sulfonyl]-6-azabicy 
c1o[3.l.0]hexane (prepared according to Hegedus L. S. 
and McKearin J. M., J. Am. Chem. Soc. (1982) 104, 
2444-51, but obtained as a solid. Yield =70.2% 
-M.P.=70° C.) in 500 ml of anhydrous ether. 40.1 g 
(yield=83.0%) of a white solid used without any other 
puri?cation is obtained. M.P.=73°-8° C. 

I.R. (KBr): v (NH)=3240 cm"1; (S02): 1320 cm-1; 
(SO2)=1l40 cm—1. N.M.R. (CDC13): 8=0.75—2.85 
(9H,m); 2.4 (3H,s); 3.0-3.45 (lH,m); 5.1 (1H,d, J =7.5 
Hz, exchangeable with CF3COOD); 6.75—7.4 (7H,m); 
7.55-7.9 (2H,m). 
b) Trans-N-[2-[(4-acetylphenyl)methy1]cyclopentyl]-4 
methylbenzenesulfonamide 
Obtained by operating as in example 5d from 10 g 

(30.3 mmoles) of the compound prepared in example 7a, 
4.7 ml (66 mmoles) of acetyl chloride, 16.2 g (122 
mmoles) of anhydrous aluminum chloride, in 240 ml of 
dichloromethane. Stirring 5 h at -30°-20° C. The puri 
?cation by chromatography on a column of silica 
(eluant=hexane-ethyl acetate 4/1) gives 4.7 g 
(yield=42.0%) of an oil which crystallizes partially. 
LR. (?lm): v (NH)=3250 cm—1; (C=O)=l660 

cm"1; (SO2)=1320 cm-l; (SO2)=1140 cm—1. N.M.R. 
(CDC13): 8:0.65-36 (lOH,m); 2.4 (3H,s); 2.55 (3H,s); 
5.3 (1H,d, J =7.5 Hz, exchangeable with CF3COOD); 
6.9-7.4 (4H,m); 7.55-8.05 (4H,m). 
0) Methyl trans-4-[[2-[[(4-methylphenyl)sulfonyl~ 
]amino]cyclopentyl]methyl]benzeneacetate 

Obtained by operating as in example 5e from 4.7 g 
(12.6 mmoles) of the compound prepared in example 7b, 
6 ml of methanol, 6.2 ml (50.4 mmoles) of boron tri?uo 
ride etherate in 30 ml of dichloromethane, then 5.8 g 
(13.1 mmoles) of lead tetraacetate in 35 ml of benzene. 
The puri?cation by chromatography on a column of 
silica (eluant=hexane-ethyl acetate 4/1) gives 2.7 g 
(yield=54.0%) of a clear yellow oil. 

I.R. (?lm): v (NH)=3240 cm—1; (C:O)=l7l0 
cm'-1; (SO1)=1310 cm—1; (SO)=1140 cm-l. N.M.R. 
(CDC13): =0.9-3.4 (10H,m); 2.4 (3H,s); 3.6 (2H,s); 3.7 
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(3H,s); 4.8 (1H,d, J =7 Hz, exchangeable with 
CF3COOD); 6.8-7.4 (6H,m); 7.6-7.85 (2H,m). 
d) Trans-4-[[2-[[(4-methylphenyl)sulfonyl]amino]cy 
clopentyl]methyl]benzeneacetic acid 

Obtained by operating as in example 5f from 2.7 g (6.7 
mmoles) of the compound prepared in example 70 and 
0.75 g (13.4 mmoles) of KOH pellets in an ethanol-water 
mixture. By recrystallization in toluene there is obtained 
0.6 g (yieId==Z3.l%) of a white solid. M.P.=134°-5° C. 

Percenta?e analysis: C21HZ5NO4§ (MW = 387.494) 
C % H % N % S % 

Calculated 65.09 6.50 3.61 8.27 
Found 65.53 6.55 3.61 8.17 

LR. (KBr): v (NH)=3250 cm-l; (C=O)=1690 
cm—1; (80;):1320 cm—1; (SO2)=1145 cm—1. N.M.R. 
(DMSO d6): 8=1.0-2.25 (8H,m); 2.4 (3H,s); 2.75-3.4 
(2H,m); 3.5 (2H,s); 6.8-8.0 (6H,m); 8.0-8.5 (3H,m, 1H 
exchangeable with CF3COOD); 12.3 (1H,s wide, ex 
changeable with CF3COOD). H.P.L.C. (ODS-2): 
tR=33.5 (1 single peak). 

EXAMPLE 8 

Ethyl 
trans-4-[[2-[[(4-chlorophenyl)sulfonyl]amino]cyclopen 

tyl]methyl]benzeneacetate 
a) Ethyl trans-4-[(2-aminocyclopentyl]methyl]benzen 
eacetate 

0.5 g (21 mmoles) of sodium is added to a mixture of 
2.6 g (21 mmoles) of naphthalene and 20 ml of 1,2-dime 
thoxyethane, 'under a ?ow of nitrogen. After stirring 1 
hour at 20° C., a solution of 2 g (5.2 mmoles) of methyl 
trans-4-[[2-[[(phenyl)sulfonyl]amino]cyclopentyl]me 
thyl]benzeneacetate in 20 ml of 1,2-dirnethoxyethane is 
added dropwise during 1 hour, at room temperature. 
After stirring 1 hour at 20° C., 40 ml of water are added 
dropwise, before washing with ethyl acetate. The aque 
ous phase acidi?ed with diluted HCl is washed with 
ethyl acetate, before being concentrated to dryness 
under reduced pressure. The residue is captured by 50 
m1 of absolute ethanol and the white suspension ob 
tained is saturated at 0° C. with gaseous HCl. After 
stirring 16 h at 20° C., the reaction mixture is concen 
trated under reduced pressure, captured with H2O, 
made basic with NH4OH and extracted with ethyl ace 
tate. This organic phase after washing with H2O satu 
rated with NaCl is dried over Na2SO4, concentrated, to 
give 0.5 g (yield=39.3%) of a partially crystallized 
brown oil, which is used without any other puri?cation. 
IR. (film): v (NH2)=3330 cm—1; (C20): 1710 

cm—1. N.M.R. (CDC13): 8: 1.2 (3H,t, J =6.75 Hz); 
1.4-3.2 (12H,m, 2H exchangeable with D20); 3.55 
(2H,s); 4.1 (2H,q, J=6.75 Hz); 7.1 (4H,s). 
b) Ethyl trans-4-[[2-[[(4-chlorophenyl)sulfonyl]amino] 
cyclopentyl]methyl]benzeneacetate 

Obtained by operating as in example 1c from 0.5 g 
(1.9 mmole) of the compound prepared in example 8a, 
0.25 g (2.5 mmoles) of triethylamine in 20 ml of dichlo 
romethane and 0.4 g (1.9 mmole) of 4-chlorobenzenesul 
fonyl chloride in 15 ml of ether. Stirring during 20 hours 
at 20° C. 0.6 g (yield=72.3%) of a thick oil is obtained. 

I.R. (?lm): v (NH)=3260 cm'-1; (C=O)=1720 
cm—1; (S02) 1325 cm-1; (SOz)=ll50 cmrl. N.M.R. 
(CDC13): 8:1.2 (3H,t, J=6.75 Hz); 1.2-3.4 (10H,m); 
3.55 (2H,s); 4.1 (2H,q, J=6.75 Hz); 4.9 (1H,d, J =7.5 Hz, 
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24 
exchangeable with D20); 6.8-7.25 (4H,m); 7.3-7.5 
(2H,m); 7.6-7.85 (2H,m). 

EXAMPLE 9 

4-[2-[[(4-chlorophenyl)sulfonyl]amino]cyclopentyloxy 
]benzeneacetic acid 

a) Ethyl 4-[2-[[(4-chlorophenyl)sulfonyl]amino]cy 
clopentyloxy]benzeneacetate 
A mixture of 2.5 g (15 mmoles) of methyl 4-hydroxy 

benzeneacetate, 4 g (30 mmoles) of K2CO3 and 30 ml of 
DMF is heated to 80° C. A solution of 5 g (14.8 mmoles) 
of N-(2-bromocyclopentyl)-4-chlorobenzenesulfona 
mide as in example 5a is added dropwise thereto, in 50 
m1 of DMF. The mixture is stirred 5 h at 80° C. After 
cooling, the solid which is present is ?ltered and rinsed 
with ethyl acetate. The ?ltrate which is diluted with 
water is extracted with ethyl acetate. The organic phase 
is washed with water, dried over NazSO4 and concen 
trated under reduced pressure. The residue which is 
puri?ed by chromatography on a column of silica 
(eluantzhexane-ethyl acetate 1/ 1) gives 6.2 g 
(yield=99.5%) of a yellow liquid. 

I.R. (?lm): v (NH)==3250 cm—1; (C:O)=1710 
cm—1; (SO2)=1320 cm-l; (SO2)=1150 cm~1. N.M.R. 
(CDC13): 8: 1.0-2.35 (6H,m); 2.75-3.4 (1H,m); 3.55 
(2H,s); 3.7 (3H,s); 4.5-4.9 (1H,m); 5.2-5.7 (1H,m, ex 
changeable with CF3COOD); 6.5-7.6 (6H,m); 7.6-7.95 
(2H,m). 
b) 4-[2-[[(4-Chlorophenyl1sulfonyl]amino]cyclopen 
tyloxy]benzeneacetic acid 

Obtained by operating as in example 1d, from 6.2 g 
(14.6 mmoles) of the compound prepared in example 9a 
in 60 ml of ethanol and 1.6 g (28.6 mmoles) of KOH in 
15 ml of water. After recrystallization in toluene, there 
is obtained 1.6 g (yield=27.1%) of an off-white solid. 
M.P.=136°-9° C. 

Percentage analysis: C19H2QClNO5S (MW = 409.884) 
C % H % Cl % N % S % 

Calculated 55.68 4.92 8.65 3.42 7.82 
Found 55.80 5.01 8.95 3.37 7.94 

I.R. (KBr): v (NH)=3280 cm—1; (C:O)=1690 
cmrl; (SO2)=1315 cm—1; (SOz)=ll40 cm-l. N.M.R. 
(acetone d6): 8=l.l-2.35 (6H,m); 3.2-3.8 (1H,m); 3.5 
(2H,s); 4.3-4.65 (1H,m); 6.0-6.9 (3H,m, in which 1H is 
exchangeable in CF3COOD); 7.0-7.25 (2H,m); 7.3-7.6 
(2H,m); 7.7-7.9 (2H,m); 1o.o_10.9 (1H,s wide, ex 
changeable with CF3COOD). H.P.L.C. (ODS-2): 
tR=24.8 (1 single peak). 

EXAMPLE 10 

Trans-4-[2-[[(4-chlorophenyl)sulfonyl]amino]cyclohex 
yl]benzeneacetic acid 

a) Trans-N-[2-(4-acetylphenyl)cyclohexyl]-4 
chlorobenzenesulfonamide 
To a mixture maintained at 0° C. of 4.0 g (12 mmoles) 

of trans~4-chloro-N-(Z-phenylcyclohexyl)-benzenesul 
fonamide (prepared according to Das P. C. et al., Indian 
J. Chem. (1974), 12, 1139-40), 80 ml of anhydrous di 
chloromethane and 2.4 g (31 mmoles) of acetyl chlo 
ride, 5.3 g (40 mmoles) of aluminum chloride are added 
by fractions. After 4 hours at 0° C., the reaction mixture 
is thrown onto an ice-HCl mixture before being ex 
tracted with dichloromethane. The organic phase is 
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washed with water to neutrality, dried over NaZSO4 
and concentrated. The residue is puri?ed by chroma 
tography on a column of silica (eluantzhexane-ethyl 
acetate 4/1) to give 2 g of a colorless oil (yield:42.5%). 
LR. (?lm): v (NH)=3260 cm-l; (C:O)=1665 

cm—1; (S02): 1315 cm—1; (S02): 1150 cm-1. N.M.R. 
(CDC13): 8=0.7-2.45 (8H,m); 2.6 (3H,s); 2.75-3.75 
(2H,m); 4.8 (1H,d, J=7.5 Hz, exchangeable with 
CF3COOD); 6.8-7.l (2H,m); 7.1-7.4 (4H,m); 7.5-7.8 
(2H,m). 
b) Methyl trans-4-[2-[[(4-chlorophenyl)sulfonyl]amino] 
cyclohexyl]benzeneacetate 
To a mixture of 4.7 g (12 mmoles) of trans-N-[2-(4 

acetylphenyl)cyclohexyl]-4-chlorobenzenesulfonamide 
and 40 ml of methanol, are added dropwise at room 
temperature 6.1 ml (100 mmoles) of 70% perchloric 
acid and 6.4 g (14.4 mmoles) of thallium nitrate (III) by 
portions. The reaction mixture obtained is stirred 48 
hours at room temperature. After ?ltration and washing 
with methanol of the white precipitate formed, the 
?ltrate is thrown into water and is extracted with di 
chloromethane. The organic phase is rinsed with water, 
dried over Na2SO4 and concentrated to give 4 g of a 
colorless oil (yield=79.0%). This oil crystallizes in 
ether after grinding, to give white crystals. 
M.P.=107°-110° C. 
IR. (KBr): v (NH)=3260 cm—1; (C:O)=1705 

cm-1;(SO2)=l315 cm-l; (SO2)=ll50 cm*l. N.M.R. 
(CDC13): 6=1.0—3.4 (10H,m); 3.55 (2H,s); 3.7 (3H,s); 
4.15-4.5 (1H,m, exchangeable with CF3COOD); 
6.6-7.15 (4H,m); 7.2 (4H,s). 
c) Trans-4-[2-[[(4-chlorophenyl)sulfonyl]amino]cy 
clohexyl]benzeneacetic acid 
A mixture of 1.8 g (4.3 mmoles) of methyl trans-4-[2 

[[(4-chlorophenyl)sulfonyl]amino]cyclohexyl]benzen 
eacetate, 18 ml ethanol, 18 ml water and 0.5 g (8.5 
mmoles) of KOH pellets is heated 4 hours at 40° C. 
under stirring. The ethanol is thereafter removed under 
reduced pressure. The residue which is diluted with 
H2O is washed with ether and acidi?ed under cold 
condition with 5 ml of concentrated hydrochloric acid. 
The precipitate formed is ?ltered, rinsed with H20 and 
dried in an oven overnight at 50° C. The product is 
puri?ed by means of 2 recrystallizations in a hexane 
ethyl acetate mixture to give 0.8 g (yield=47.0%) of a 
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A. et al., J. Med. Chem. (1984) 27, 212-6) in 320 ml of 
ethanol (yield=90.6%). 
LR. (?lm): v (N—0H)=322O cm—1; (C:O)=1715 

cm~1. N.M.R. (CDC13): 8:1.25 (3H,t, J =7.1 Hz); 
1.1-3.4 (12H,m, 1H exchangeable with CF3COOD); 3.6 
(2H,s); 4.15 (2H,q, J=7.1 Hz); 7.1 (4H,m). 
b) Ethyl 4-[(2-aminocyclohexyl)methyl]benzeneacetate 
(cis+trans) 

Obtained by operating as in example 1b from 15.5 g 
(56.7 mmoles) of ethyl 4-[(2-hydroxyiminocyclohexyl) 
methyl]benzeneacetate in ethanol saturated with NH3. 
After treatment, 6.1 g (yield=39.l%) of a yellow-green 
oil is isolated which is used without any other puri?ca 
tlon. 

LR. (?lm): v (NH2)=3360 cm-1;(C=O)= 1720 
cm_1. N.M.R. (CDC13): 8: 1.25 (3H,t, J=7.1 Hz); 
0.75—2.1 (11H,m, 2H exchangeable with DzO); 2.1-2.75 
(2H,m); 2.8-3.4 (1H,m); 3.6 (2H,s); 4.15 (2H,q, J=7.1 
Hz); 7.1 (4H,s). 
c) Ethyl 4-[[2-[[(4-chloropheny1)sulfonyl]amino] 
cycohexyl]methyl]benzeneacetate (cis+ trans) 

Obtained by operating as in example 10 from 6.1 g (22 
mmoles) of ethyl 4-[(2-aminocyclohexyl)methyl]ben 
zeneacetate, 2.7 g (26.5 mmoles) of triethylamine in 150 
m1 of dichloromethane and 4.6 g (22 mmoles) of 4 
chlorobenzenesulfonyl chloride in 50 ml of ether. The 
colorless oil obtained (yield=quantitative) is used with 
out any other puri?cation. 
LR. (?lm): v (NH)=328O cm-l; (C:O)=171O 

cm-l; (S02): 1320 cm-1; (SO2)=1l50 cm-l. N.M.R. 
(CDC13); 8:1.25 (3H,t, J =6.75 Hz); 0.6-2.75 (11H,rn): 
2.75-3.3 (1H,m); 3.55 (2H,s); 4.1 (2H,q, J=6.75 Hz); 
4.5-5.3 (1H,m, exchangeable with CF3COOD); 
6.8-7.25 (4H,m); 7.4 (2H,m); 7.8 (2H,m). 
d) Trans-4-[[2-[[(4-chlorophenyl)sulfonyl]amino]cy 
clohexyl]methyl]benzeneacetic acid 

Obtained by operating as in example 1d from 9.9 g (22 
mmoles) of ethyl 4-[[2-[[(4-chlorophenyl)sulfonyl 
]amino]cyclohexyl]methyl]benzeneacetate, 2.5 g (44 
mmoles) of KOH pellets in 212 ml of an ethanol-water 
mixture (1:1). After 5 recrystallizations in isopropanol, 
0.9 g (yield=9.7%) of a white solid is isolated. 
M.P.=166°—8° C. 

. . - o , 45 

whlte sohd' M'P‘_ 147 ‘9 C‘ Percentage analysis: CZ1HZ5CINO4S (MW = 421.94) 

c % H % 01% N % s % 

Percentage analysis: C20H22ClNO4S (MW = 407. 91) Calculated 59.78 5.73 3.40 3.32 7.60 
c % H % C1 % N % s % Found 59.71 5.56 8.07 3.31 7.31 

Calculated 53.29 5.44 8.69 3.43 7.86 50 
Found 59.12 5.35 8.86 3.36 3.20 

LR. (KBr): v (NH)=3170 cm"1; (C:O)=1700 
cmrl; (S01): 1300 cm—1; (S02): 1140 cm~1. N.M.R. 
(DMSO d6): 8=0.8-2.3 (9H,m); 2.75-3.4 (1H,m); 3.45 
(2H,s); 6.9 (4H,s); 7.3 (4H,s); 7.6 (1H,d, J=8.25 Hz, 
exchangeable with CF3COOD); 12.15 (1H,s, exchange 
able with CF3COOD). 

EXAMPLE l1 

Trans-4-[[2-[[(4-chlorophenyl)sulfony1]amino]cy 
clohexyl]methyl]benzeneacetic acid 

a) Ethyl 4-[(2-hydroxyiminocyclohexyl)methyl]benzen 
eacetate 

Obtained by operating as in example 1a from 16.4 g 
(62.7 mmoles) of 4-[(Z-hydroxyiminocyclohexyl)me 
thyl]benzeneacetic acid (prepared according to Terada 
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LR. (KBr): v (NH)=3270 cm—1; (C:O)=1690 
cm-l; (S02): 1310 cm—1; (S02): 1140 cm—1. N.M.R. 
(DMSO d6): 8:0.65-22 (10H,m); 2.6-3.4 (3H,m, 1H 
exchangeable with CF3COOD); 3.5 (2H,s); 6.8-7.3 
(4H,m); 7.5-8.0 (4H,m); 12.0 (1H,s wide, exchangeable 
with CF3COOD). H.P.L.C. (ODS-2): tR= 15.6. Before 
recrystallization tR = 12.7; 15.6; these two peaks of equal 
intensity correspond to the cis and trans isomers. 

EXAMPLE l2 

4-[l-[[[(4-Ch1orophenyl)sulfonyl]amino]methyl]cyclo 
propyl]benzeneacetic acid 

a) 1-(4-Acetylphenyl)cyclopropanecarbonitrile 
A solution of 5 g (31.4 mmoles) of 4-acetylben 

zeneacetonitrile (prepared according to Rorig K., J. 
Am. Chem. Soc. (1953) 75, 5381-3) in 10 ml of DMSO, 
is poured dropwise at room temperature in a suspension 
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of 3.4 g (about 78.5 mmoles) of sodium hydride (at 
55-60 % in mineral oil) in 60 ml of DMSO under a ?ow 
of nitrogen. After stirring 45 minutes at room tempera 
ture, 8.85 g (47.1 mmoles) of 1,2-dibromoethane dis 
solved in 10 ml of DMSO are added dropwise, while 
maintaining the temperature lower than 50° C. by 
means of a bath of icy water. After stirring 16 hours at 
room temperature the reaction mixture is poured in 300 
ml of ice-water. The precipitate formed is ?ltered, 
washed with water and dried under vacuum, before 
being puri?ed by recrystallization in a mixture of ethyl 
acetate and hexane to give 3.7 g (yield=64.0%) of a 
violet grey solid. M.P.=74° C. 
IR. (KBr): v (CEN)=2210 cm~1; (C=O)= 1660 

cm'-1. N.M.R. (CD013): 8=1.3-1.65 (2H,m); 1.75-2.0 
(2H,m); 2.6 (3H,s); 7.15-7.5 (2H,m); 7.75-8.1 (2H,m). 
b) Methyl 4-(1-cyanocyclopropyl)benzeneacetate 
To a mixture of 3.7 g (20 mmoles) of the product 

prepared in example 12a, 6.5 ml (160 mmoles) of metha 
nol and 35 ml of dichloromethane, under a ?ow of 
nitrogen, 9.8 ml (80 mmoles) of boron tri?uoride ether 
ate are added dropwise at room temperature, followed 
by 9.75 g (22 mmoles) of lead tetraacetate in suspension 
in 55 ml of benzene. After having stirred the reaction 
mixture 17 hours at room temperature, it is poured on 
150 m1 of ice-water. The extraction is made with dichlo 
romethane. The organic phase is thereafter washed with 
a solution which is saturated with NaHCOg, then with 
water until neutrality, before being dried over Na2SO4. 
After concentration in vacuum, there is obtained 3.85 g 
(yield=89.5%) of an orange colored ?uid oil used with 
out any other puri?cation. 

I.R. (flm): v (CEN)=2010 cm—1; (C=O)= 1725 
cmrl. N.M.R. (CDC13): 8=1.2-1.55 (2H,m); 1.55-1.9 
(2H,m); 3.6 (2H,s); 3.65 (3H,s); 7.2 (4H,s). 
0) Methyl 4-[1-(aminomethyl)cyclopropyl]benzeneace 
tate 
A mixture of 2.75v g (12.8 mmoles) of the compound 

prepared in example 12b, 8.4 ml of liquid ammonia, 80 
ml of methanol and l g of Raney nickel washed with the 
methanol is treated at a pressure of 90 atmospheres of 
hydrogen, while stirring and at room temperature. 
After 1.5 hour, hydrogenation stops. After ?ltration and 
rinsing of the catalyst, the ?ltrate is concentrated under 
reduced pressureto give 2.8 g (yield=quantitative) of a 
yellow-green oil which is used without any other puri? 
cation. 
LR. (?lm): v (NH2)=33O0 cur-1; (C:O)= 1740 

cm"1. N.M.R. (CDC13): 8=0.5-1.4 (4H,m); 1.5 (2H,s, 
exchangeable with CF3COOD); 1.9 (2H,s); 3.5 (2H,s); 
3.6 (3H,s); 6.9-7.55 (4H,m). 
d) Methyl 4-[1-[[[(4-chlorophenyl)sulfony1]amino]me 
thyl]cyclopropyl]benzeneacetate 

Obtained by operating as in example 10 from 2.9 g 
(13.2 mmoles) of the compound prepared in example 
12c, 2.2 ml (15.8 mmoles) of triethylamine in 70 ml of 
dichloromethane and 2.8 g (13.2 mmoles) of 4 
chlorobenzenesulfonyl chloride in 7.5 ml of ether. The 
reaction mixture is stirred 2.5 days at room temperature. 
The product is puri?ed by ?ash chromatography on a 
column of silica with a mixture of hexane-ethyl acetate 
4/1 then 3/ 1, followed by recrystallization in a hexane 
ethyl acetate mixture, to give 1.6 g (yield=30.8%) of a 
beige solid. M.P.=88°-89.5° C. 
LR. (KBr): v (NH)=3280 cm—1; (C_—.O)= 1720 

cmrl; (S02): 1330 cm—1; (S02): 1150 cm—1. N.M.R. 
(CDC13): 8 =0.8 (4H,s); 3.1 (2H,d, J = 6 Hz, is converted 
into singulet with CF3COOD); 3.55 (2H,s); 3.7 (3H,s); 
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4.7 (1H,t, J =6 Hz, exchangeable with CF3COOD); 7.05 
(4H,s); 7.2-7.75 (4H,m). 
e) 4-[1-[[[(4-Chlorophenyl)sulfonyl]amino]methyl]cy 
clopropyl]benzeneacetic acid 
A mixture of 1.6 g (4 mmoles) of the compound pre 

pared in example 12d, 20 ml of methanol, 0.5 g (8.9 
moles) of KOH pellets and 6.7 ml water is stirred for 2 
hours at 40° C. After concentration to dryness under 
reduced pressure, the residue is captured with 40 ml of 
water, washed with ethyl acetate and acidi?ed with 
HCl 5N to give a beige precipitate which is captured 
with ethyl acetate. This organic phase is washed with 
H2O then extracted with a saturated solution of NaH 
CO3. The aqueous phase obtained is acidi?ed with HCl 
5N to give an off-white precipitate which is ?ltered, 
washed with water and dried one night at 50° C. After 
two recrystallizations in a hexane-ethyl acetate mixture, 
0.55 g (yield=36.7%) of a white solid is obtained. 
M.P.=132°-3° C. 

Percentage analysis: C1gH13ClNO4S (MW = 379.858) 
C % H % Cl % N % S % 

Calculated 56.92 4.78 9.33 3.69 8.44 
Found 56.64 4.73 9.45 3.55 8.37 

I.R. (KBr): v (NH)=3250 cm—1; (C:O)=l680 
cm-l; (S02): 1305 cm-1; (SO2)=115O cm-l. N.M.R. 
(acetone d6): 8 =0.6-1.0 (4H,m); 3.15 (2H,d, J =6 Hz, is 
converted into singulet with CF3COOD); 3.6 (2H,s); 6.6 
(1H,t, J =6 Hz, exchangeable with CF3COOD); 7.2 
(4H,s); 7.4-7.6 (2H,m); 7.6-7.9 (2H,m); 10.2-10.9 (1H,s 
wide, exchangeable with CF3COOD). 

EXAMPLE l3 

4-[1 [[[(4-Chlorophenyl)sulfonyl]amino]methyl] cy 
clobutyl]benzeneacetic acid 

a) l-Phenylcyclobutanemethanamine 
A commercial suspension of LiAlH4 at 13% in a 

toluene-THF mixture, under nitrogen (0.595 mole; 175 
ml), diluted with 270 ml of THF is maintained at 0° C. 
A mixture of 90 g (0.572 mole) of l-phenylcy 
clobutanecarbonitrile and 800 ml of THF is added drop 
wise during 20 minutes. After the addition, the tempera 
ture is slowly allowed to rise before heating to reflux 
during 1 hour. After cooling at about 5° C., 150 ml 
water, 150 ml 10% NaOH and again 560 ml water are 
poured dropwise with care. The mixture is extracted 
with ethyl acetate after having saturated the aqueous 
phase with NaCl. The organic phase is extracted with a 
N HCl solution. This aqueous phase is made basic by 
means of 30% NaOH and is extracted with dichloro 
methane, which, after washing with water, drying over 
Na2SO4 and concentration gives a reddish liquid which 
is puri?ed by distillation. There is obtained 68.65 g 
(yield=8l.3%) of a colorless liquid. b.p.6=84°-92° C. 

I.R. (?lm): v (NH2)=3350 cmrl. N.M.R. (CD013): 
8:0.9 (2H,s, exchangeable with CF3COOD); 1.65-2.5 
(6H,m); 2.9 (2H,s); 6.8-7.7 (5I-I,m). 
b) 4-Chloro-N-[[1-(phenyl)cyclobutyl]methyl]ben 
zenesulfonamide 

Obtained by proceeding as in example 10 from 75 g 
(465 mmoles) of l-phenylcyclobutanemethanamine pre 
pared as in example 13a, 77.8 ml (558 mmoles) of trieth 
ylamine in 2600 ml of dichloromethane and 98.2 g (465 
mmoles) of 4-chlorobenzenesulfonyl chloride in 260 ml 
ether. After stirring during 62 hours and the usual treat 
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ment there is obtained 154.4 g (yield=98.8%) of a 
creamy solid used without any other puri?cation. 
M.P.=107°-8° C. 
IR. (KBr): v (NH)=3260 cm—1; (SO2)=1325 cmrl; 

(S02): 1165 cm—1. N.M.R. (CDC13): 8=1.75-2.5 
(6H,m); 3.2 (2H,d, J =6.75 Hz, is converted into singulet 
with CF3COOD); 4.15 (1H,t, J=6.75 Hz, exchangeable 
with CF3COOD); 6.65-7.7 (9H,m). 
c) N-[[l-(4-Acetylphenyl)cyclobutyl]methyl]-4 
chlorobenzenesulfonamide 
To a mixture under nitrogen, of 90 g (268 moles) of 

the compound prepared in example 13b, 52.6 ml (697 
mmoles) of acetyl chloride in 1300 ml of dichlorometh 
ane, 188 g (1407 mmoles) of aluminum chloride are 
added by portions during 5 minutes while maintaining 
the temperature at —5° C. Thereafter, the mixture is 
stirred during 4 hours at 5° C. followed by 2 hours at 20° 
C. The reaction mixture is then poured over 1.5 kg of 
ice containing 250 ml concentrated hydrochloric acid. 
The mixture is extracted with dichloromethane (2X 500 
ml) which is thereafter washed to neutrality with H20 
and which is dried over Na2SO4. After concentration 
under reduced pressure, the solid residue obtained is 
recrystallized twice in ethyl acetate to give 32.3 g (yield 
=3l.9%) of beige needles. M.P.= l42°-3° C. 

I.R. (KBr): v (NH)=3140 cm—1; (C20): 1655 
cm-1; (S02): 1330 cm—1; (S02): 1155 cm-1. N.M.R. 
(CDC13): 8: 1.5-2.65 (6H,m); 2.5 (3H,s); 3.2 (2H, d, 
J =6.75 Hz, is converted into singulet with CF3COOD); 
4.55 (1H,t, J =6.75 Hz, exchangeable with CF3COOD); 
6.8—7.85 (8H,m). 
(1) Methyl 4-[1-[[[(4-chlorophenyl)sulfonyl]amino]me 
thyl]cyclobuty1]benzeneacetate 

Obtained by operating as in example 5e from 5 g (13.2 
mmoles) of the compound prepared in example 13c, 5 
ml of methanol in 25 m1 dichloromethane, 6.5 ml boron 
tri?uoride etherate and 6.2 g of lead tetraacetate in 35 
ml of benzene. The product obtained, 4.05 g 
(yield=75.0%), after recrystallization in a hexane-ethyl 
acetate mixture is an off-white solid. M.P.=88°-90° C. 
IR. (KBr): v (NH)=3250 cm“1; (C=O)=1720 

cm'-1; (S02): 1325 cm-1; (SO2)=l160 cm-1. N.M.R. 
((CDCl3): 8=1.75-2.6 (6H,m); 3.2 (2H,d, J =6.75 Hz, is 
converted into singulet with CF3COOD); 3.6 (2H,s); 3.7 
(3H,s); 4.2 (1H,t, J =6.75 Hz, exchangeable with 
CF3COOD); 6.8-7.05 (2H,m); 7.05-7.25 (2H,m); 
7.25-7.5 (2H,m); 7.5-7.8 (2H,m). 
e) 4-[1-[[[(4-Chlorophenyl)sulfonyl]amino]methyl]cy 
clobutyl]benzeneacetic acid 

Obtained by operating as in example l2e from 4 (9.8 
mmoles) of the ester prepared in example 13d, 50 ml of 
ethanol, 1.1 g (19.6 mmoles) of KOH and 16.5 ml water. 
After extracting, the product is puri?ed by ?ash chro 
matography on a column of silica (eluant CH2C12 
methanol 95/5), followed by recrystallization in an 
ethyl acetate-cyclohexane mixture. There is obtained 
1.2 g (yield=3l.l%) of a white solid. M.P.=138°-9° C. 

Percentage analysis: C19H20ClNO4S (MW = 393.88) 
C % H % Cl % N % S % 

Calculated 57.94 5.12 9.00 3.56 8.14 
Found 57.94 5.31 9.05 3.62 8.17 

I.R. (KBr): v (NH)=3250 cm-l; (C:O)=l680 
cm-l; (so2)=1330 cm—1; (SO2)=1160 cm-1. N.M.R. 
(CDCl3): 8=1.6-2.7 (6H,m); 3.2 (2H,d, J=6.75 Hz, is 
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converted into singulet with CF3COOD); 3.6 (2H,s); 4.3 
(1H,t, J =6.75 Hz, exchangeable with CF3COOD); 
6.8—7.1 (2H,m); 7.1-7.3 (2H,m); 7.3-7.5 (2H,m); 7.5-7.75 
(2H,m); 9.3-10.15 (1H,s wide, exchangeable with 
CF3COOD). 

EXAMPLE l4 

4-[1-[[[(4-Chlorophenyl)su1fonyl]amino]methyl]cy 
clopentyl]benzeneacetic acid 

a) 4-Chloro-N-[[1-(phenyl)cyclopentyl]methyl]ben 
zenesulfonamide 

Obtained by proceeding as in example 10 from 40.2 g 
(229 mmoles) of l-phenylcyclopentanemethanamine, 
38.3 ml (275 mmoles) of triethylamine in 1300 m1 of 
dichloromethane and 49.3 g (233 mmoles) of 4 
chlorobenzenesulfonyl chloride in 130 ml ether, under 
an inert atmosphere. After puri?cation by chromatogra 
phy on a column of silica with a hexane-ethyl acetate 
mixture 9/1 there is obtained 74 g (yield=92.3%) of a 
creamy solid, in the form of needles. M.P.=88°-91° C. 
IR. (KBr): v (NH)=3250 cm—1; (S02): 1340 cm'-1; 

(S02): 1170 cm—1. N.M.R. (CDC13): 8=1.5-2.4 
(8H,m); 3.0 (2H,d, J =6.4 Hz, is converted into singulet 
with CF3COOD); 4.2 (1H,t, J=6.4 Hz, exchangeable 
with CF3COOD); 6.7-8.0 (9H,m). 
b) N-[[l-(4-Acetylphenyl)cyclopentyl]methyl]-4 
chlorobenzenesulfonamide 
Obtained by operating as in example 13c from 30 g 

(85.7 mmoles) of the compound obtained in example . 
14a, 16.8 ml (222.8 mmoles) of acetyl chloride in 500 m1 
of dichloromethane, and 60 g (450 mmoles) of alumi 
num chloride, under an inert atmosphere. After puri? 
cation by ?ash chromatography on a column of silica 
with hexane-ethyl acetate mixtures 3/1 to i, 12.9 g 
(yield=38.4%) of a white solid are obtained. 
M.P.=135°-6.5° C. 
LR. (KBr): v (NH)=3190 cm—1; (C:O)=l655 

cm-l; (S02): 1330 cm—1; (S02): 1150 cm-1. N.M.R. 
(CDC13): 8=1.5-2.25 (8H,m); 2.55 (3H,s); 3.0 (2H,d, 
J = 6.75 Hz, is converted into singulet with CFgCOOD); 
4.4 (1H,t, J =6.75 Hz, exchangeable with CF3COOD); 
6.9-8.35 (8H,m). 
c) 4-Chloro-N-[[1-[4-[2-(morpho1in-4-yl)-2-thioxoe 
thyl]phenyl]cyclopentyl]methyl]benzenesulfonamide 
A mixture of 7 g (17.9 mmoles) of the compound 

prepared in example 14b, 1 g (31.2 mmoles) of sulfur and 
15 ml of morpholine is re?uxed during 16 hours. The 
reaction mixture is then poured over 100 g of ice. The 
mixture is extracted with ethyl acetate (3 X 50 m1) after 
saturation of the aqueous phase with NaCl. The organic 
phase is washed with a N HCl solution (2X 50 m1) then 
with water saturated with NaCl until neutrality before 
being dried over Na2SO4 and concentrated under re 
duced pressure. After puri?cation of the residue ob 
tained by ?ash chromatography on a column of silica in 
a hexane-ethyl acetate mixture 2/1, then recrystalliza 
tion in a hexane-ethyl acetate mixture, 2.95 g 
(yield=33.5%) of a beige solid is obtained. 
M.P.= l24°-5° C. 

I.R. (KBr): v (NH)=3260 cm—1; (S02): 1335 cm—1; 
(SO2)=ll60 cm—1. N.M.R. (CDC13): 6=1.3—2.1 
(8H,m); 2.95 (2H,d, J =6.75 Hz, is converted into singu 
let with CF3COOD); 3.3-4.5 (9H,m, 1H exchangeable 
with CF3COOD); 4.3 (2H,s); 6.85-7.85 (8H,m). 
d) 4-[1-[[[(4-Chloropheny1)sulfonyl]amino]methyl]cy 
clopentyl]benzeneacetic acid 
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A mixture of 2.9 g (5.9 mmoles) of the compound 
prepared in example 140, 1.5 g (37.5 mmoles) of sodium 
hydroxide in pellets and 37.5 ml water is re?uxed during 
15h. After cooling, the reaction mixture which is di 
luted with about 65 m1 of ice-water, acidi?ed with 5N 
HCl at pH 1 and saturated with NaCl, is extracted with 
ethyl acetate (3X 100 ml). The organic phase washed 
with water saturated with NaCl until neutrality is dried 
over Na2SO4 and concentrated under reduced pressure. 
The residue obtained is puri?ed by ?ash chromatogra 
phy on a column of silica with a mixture of dichlorome 
thane-methanol 97/3, then by recrystallization in cyclo 
hexane in the presence of charcoal, to give 0.5 g 
(yield=20.8%) of a white solid. M.P.= l45°—6.5° C. 

Percentage analysis: C20H22ClNO4S (MW = 407.912) 
C % H % C1 % N % S % 

Calculated 58.89 5.44 8.69 3.43 7.86 
Found 58.45 5.58 8.84 3.41 8.07 

IR. (KBr): v (NH)=3280 curl; (C=O)=1695 
cm-1; (SO2)=1320 cm-1; (SO2)=1150 cm—1. N.M.R. 
(acetone d6): 8=1.3-2.25 (8H,m); 3.05 (2H,d, J=6.75 
Hz, converted into singulet with CF3COOD); 3.5 
(2H,s) 6.1 (1H,t, J =6.75 Hz, exchangeable with 
CF3COOD); 7.15 (4H,s); 7.3-7.9 (4H,m). 

EXAMPLE 15 

4-[[1-[[[(Phenyl)sulfonyl]aminolmethy?cyclopentyl] 
methyl]benzeneacetic acid 

a) l-[(PhenyDmethyl]cyclopentanemethanamine 
To a suspension of 68.8 g (1.81 mole) of LiAlH4 in 

1350 ml anhydrous ether, under an atmosphere of nitro 
gen, there are poured dropwise during 1.5 hour, while 
keeping the temperature of the reaction mixture be 
tween 10’ and 20° C., 279.9 g (1.51 mole) of 1-[(phenyl) 
methyl]cyclopentanecarbonitrile (prepared according 
to Campaigne E. and Forsh R. A., J. Org. Chem. (1978) 
43, 1044-50). After stirring at room temperature during 
18 hours, the excess of hydride is destroyed by adding 
344 ml water. The organic phase is dried over Na2SO4 
and ?ltered. The ?ltrate which is concentrated under 
reduced pressure is distilled to give 273.9 g 
(yield=95.8%) of a colorless liquid. b.p.2= 122° C. 

Percentage analysis: C13H19N (MW = 189.3) 
C % H % N % 

Calculated 82.48 10.12 7.40 
Found 82.23 9.98 7.39 

LR. (film): v (NH2)=337O cm"1. N.M.R (CC14): 
8:0.75 (2H,s wide, exchangeable with D20); 1.0-2.0 
(8H,m); 2.4 (2H,s); 2.6 (2H,s); 7.05 (5H,s). 
b) N-[[l-[(Phenyl)methyl]cyclopentyl]methyl]ben 
zenesulfonamide 

Obtained by operating as in example 1c, from 17.9 g 
(94.5 mmoles) of the amine prepared in example 15a, 
11.5 g (113 mmoles) of triethylamine in 360 ml of di 
chloromethane and 16.7 g (94.5 mmoles) of benzenesul 
fonyl chloride in 50 ml ether. After stirring 16 hours at 
room temperature and extraction, there is obtained a 
residue which is grinded in hexane to give 28.7 g 
(yield=92.2%) of a white solid which is used without 
any other puri?cation. M.P.=105°-6° C. 
LR. (KBr): v (NH)=3260 cm—1; (SO2)=1315 cm-1; 

(SO)=1150 cm-l. N.M.R. (CDC13): 8=1.0-2.0 
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(8H,m); 2.6 (2H,s); 2.7 (2H,d, J =6.75 Hz, is converted 
into singulet with CF3COOD); 5.1 (1H,t, J=6.75 Hz, 
exchangeable with CF3COOD); 6.7-7.3 (5H,m); 7.3-7.7 
(3H,m); 7.7-8.0 (2H,m). 
c) N-[[l-[(4-Acetylpheny1)methyl]cyclopentyl]methyl] 
benzenesulfonamide 
A solution of 28.7 g (87.1 mmoles) of the compound 

prepared in example 15b and 500 ml of dichloromethane 
is maintained between —-20° C. and —l0° C. 15 g (191 
mmoles) of acetyl chloride are added, then by portions 
46.4 g (348 mmoles) of aluminum chloride. After stir 
ring 4 hours at the same temperature, the mixture is 
poured over about 1.5 1 of ice-water-HCl. After extrac 
tion with dichloromethane, washing with water until 
neutrality, drying over Na2SO4, concentration under 
reduced pressure and grinding of the residue obtained, 
in hexane, 28.6 g (yield=88.3%) of a white solid is 
obtained, which is used without any other puri?cation. 
M.P.=88°-9° C. 

I.R. (KBr): v (NH)=3250 cm-rl; (C:O)=l660 
cm-l; (SO2)=1310 cm-l; (SO2)=1145 cm-l. N.M.R. 
(CDC13): 6=1.0-2.0 (8H,m); 2.45-2.9 (7H,m); 4.55-5.2 
(1H,m, exchangeable with CF3COOD); 6.75-8.0 
(9H,m). 
d) Methyl 4-[[1-[[[(phenyl)sulfonyl]amino]methyl]cy 
clopentyl]methyl]benzeneacetate 

Obtained by operating as in example 5e from 28.6 g 
(76.9 mmoles) of the compound prepared in example 
15c, 35 ml of methanol, 43.6 g (308 mmoles) of boron 
tri?uoride etherate in 175 m1 of dichloromethane and 
35.8 g (80.7 mmoles) of lead tetraacetate in 205 ml of 
benzene. After three recrystallizations in a hexane-ethyl 
acetate mixture, there is obtained 6.3 g (yie1d=20.4%) 
of a white solid. M.P. 129°-30° C. 
LR. (KBr): v (NH)=3240 cm-l; (C:O)=1700 

cm'—1; (SO2)=1340 cm-l; (S02): 1150 cm-‘l. N.M.R. 
(CDC13): 8=0.8-2.l (8H,m); 2.6 (2H,s); 2.7 (2H,d, 
J = 6.75 Hz, is converted into singulet with CF3COOD); 
3.55 (2H,s); 3.65 (3H,s); 4.9 (1H,t, J =6.75 Hz, exchange 
able with CF3COOD); 6.7-8.0 (9H,m). 
e) 4-[[1-[[[(Phenyl)sulfonyl]amino]methyl]cyclopentyl] 
methyl]benzeneacetic acid 

Obtained by operating as in example 5f from 6.3 g 
(15.7 mmoles) of the ester prepared in example 15d, 1.8 
g (31.4 mmoles) of KOH ?akes, 63 m1 ethanol and 63 ml 
water. After two recrystallizations in a hexane-ethyl 
acetate mixture, there is obtained 4.2 g (yield=65.7%) 
of a white solid. M.P.=154°-6° C. 

Percentagganalysis: C21Hz5NO4S (MW = 387.494) 
C % H % N % S % 

Calculated 65.09 6.50 3.61 8.27 
Found 64.92 6.57 3.62 8.05 

LR. (?lm): v (NH)=3260 cm~1; ((1:0):1690 
cm—1; (SO2)=1315 cm-1; (SO2)=1155 cm-'1. N.M.R. 
(DMSO d6): 8=0.8-1.75 (8H,m); 2.4-2.85 (5H,m, 1H 
exchangeable with CF3COOD); 3.45 (2H,s); 7.0 (4H,s); 
7.4-8.0 (5H,m); 12.1 (1H,s, exchangeable with 
CF3COOD). 

EXAMPLE l6 

4-[[1-[[[(4-Fluorophenyl)sulfonyl]amino]methyl]cy 
clopentyl]methyl]benzeneacetic acid 

a) 4-Fluoro—N-[[l-[(phenyl)methyl]cyclopentyl]me 
thyl]benzenesulfonamide 
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Obtained by operating as in example 1c, from 9.4 g 
(48.3 mmoles) of 1-[(phenyl)methyl]cyclopentaneme 
thanamine prepared as in example 15a, 8.1 ml (57.9 
mmoles) of triethylamine in 200 ml of dichloromethane 
and 9.4 g (48.3 mmoles) of 4-fluorobenzenesulfonyl 
chloride in 60 ml of dichloromethane. After stirring 3 
days at room temperature and extraction, there is ob 
tained a residue which is grinded in hexane to give 15.2 
g (yield=90.5%) of a white solid which is used without 
any other puri?cation. M.P.=115°-7° C. 
IR. (KBr): v (NH)=3260 cm—1; (S02): 1320 cm—1; 

(S02): 1150 cm—1. N.M.R. (CDCl3): 8=1.0-1.85 
(8H,m); 2.6 (2H,s); 2.7 (2H,d, is converted into singulet 
with CF3COOD); 5.6 (1H,t, exchangeable with 
CF3COOD); 6.75-8.0 (9H,m). 
b) N-[[1-[(4-Acetylphenyl)methyl]cyclopentyl]methy1] 
4-?uorobenzenesulfonamide 
To a mixture of 15.2 g (43.7 mmoles) of the com 

pound prepared in example 16a, 4.4 g (56.8 mmoles) of 
acetyl chloride and 290 ml of dichloromethane, main 
tained at 0° C., 19.2 g (144 mmoles) of aluminum chlo 
ride are added by portions. After having stirred 3 hours 
at 0° C., the mixture is poured over a ice concentrated 
HCl mixture. The mixture is extracted with dichloro 
methane, and is thereafter washed with water until 
neutrality, dried over Na2SO4, then concentrated under 
reduced pressure to give an oil which, after grinding in 
hexane, gives 9.7 g (yield=57.0%) of a off-white solid 
used without any other puri?cation. M.P.=79°-82° C. 
LR. (KBr: v (NH)=3260 cmrl; (C::O)= 1670 

cm-'1; (S02): 1315 cm-1; (SO2)=ll60 cm—1. N.M.R. 
(CDC13): 8: 1.0-2.0 (8H,m); 2.55 (3H,s); 2.7 (2H,d, 
J = 6.75 Hz, is converted into singulet with CF3COOD); 
2.7 (2H,s); 5.1 (1H,t, J=6.75 Hz, exchangeable with 
CF3COOD); 6.85-7.4 (4H,m); 7.6-8.0 (4H,m). 
0) Methyl 4-[[1-[[[(4-?uorophenyl)sulfonyl]amino]me 
thyl]cyc1opentyl]methyl]benzeneacetate 

Obtained by operating as in example 5e from 9.7 g 
(24.9 mmoles) of the compound prepared in example 
16b, 11.3 ml of methanol in 56 ml of dichloromethane, 
14.1 g (99.6 mmoles) of boron tri?uoride etherate and 
13.2 g (29.8 mmoles) of lead tetraacetate in 60 ml of 
benzene. After recrystallization in ethyl acetate, there is 
obtained 6.1 g _ (yield=58.4%) of a white solid. 

M.P.=138°-40° C. 
LR. (KBr): v (NH)=3240 cm-l; (C=O)=1700 

cm-1; (S02): 1340 cm—1; (SO2)=1150 cm—1. N.M.R. 
(CDC13): 8=1.0-1.9 (8H,m); 2.6 (2H,s); 2.7 (2H,d, 
J =6.75 Hz, is converted into singulet with CF3COOD); 
3.55 (2H,s); 3.7 (3H,s); 4.5 (1H,t, J =6.75 Hz, exchange 
able with CF3COOD); 6.95-7.35 (6H,m); 7.65—8.0 
(2H,m). 
d) 4-[[1-[[[(4-Fluorophenyl)sulfonyl]amino]methyl]cy 
clopentyl]methyl]benzeneacetic acid 

Obtained by operating as in example 5f from 6.1 g 
(14.5 mmoles) of the compound prepared in example 
160 in 61 ml ethanol and 1.6 g (29 mmoles) of KOH 
pellets in 61 ml water. After two recrystallizations in a 
hexane-ethyl acetate mixture, there is obtained 1.9 g 
(yield=32.0%) of a white solid. M.P.= l5l°-4° C. 

Percentage analysis: CZ1HZ4FNO4S (MW = 405.484) 
C % H % F % N % S % 

62.20 5.97 4.69 3.45 7.91 
61.94 5.96 4.55 3.44 7.71 
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LR. (KBr): v (NH)=3260 cm—1; (C=O)= 1685 

cm—1; (S02): 1310 cm—1; (S02): 1140 cm"1. N.M.R. 
(acetone d6): 8: 1.1-1.8 (8H,m); 2.65 (2H,s); 2.75 (2H,d, 
J =6.75 Hz, is converted into singulet with CF3COOD); 
3.6 (2H,s); 6.3 (1H,t, J =6.75 Hz, exchangeable with 
CF3COOD); 7.15 (4H,s); 7.25-7.55 (2H,m); 7.7-8.l5 
(2H,m); 10.55 (1H,s wide, exchangeable with 
CF3COOD). 

EXAMPLE l7 

N-[[l-[(4-Acetylphenyl)methyl]cyclopentyl]methyl]-4 
chlorobenzenesulfonamide 

a) 4-Chloro-N-[[1-[(phenyl)methyl]cyclopentyl]me 
thyl]-benzenesulfonamide 
To a solution consisting of 268.2 g (1.416 mole) of the 

amine prepared in example 15a, 237 ml (1.700 mole) of 
triethylamine and 2500 ml of dry dichloromethane, 
maintained at 0° C., 298.8 g (1.416 mole) of 4-chloroben 
zenesulfonyl chloride are added by portions. The reac 
tion mixture is stirred 2.5 days at room temperature 
before being thrown in 2.5 1 water containing 1.5 mole 
of HCl. The organic phase is decanted, washed with 
water, dried over Na2SO4 and concentrated under re 
duced pressure. After recrystallization in ethyl acetate, 
there is obtained 467.2 g (yield=90.7%) of a white 
solid. M.P.=121°-3° C. 

Percentage analysis: CQHHCINOZS (MW = 363.90) 
C % H % Cl % N % S % 

Calculated 62.71 6.09 9.74 3.85 8.81 
Found 62.54 6.08 9.72 3.85 8.94 

LR. (KBr): v (NH)=3250 cmrl; (S02): 1315 cm-1; 
(S02): 1170 cm~1. N.M.R. (CDC13): 8=1.0—1.9 
(8H,m); 2.6 (2H,s); 2.7 (2H,d, J=6.75 Hz, is converted 
into singulet with CF3COOD); 5.0 (1H,t, J =6.75 Hz, 
exchangeable with CF3COOD); 6.8-7.3 (5H,m); 7.3-7.5 
(2H,m); 7.6-7.9 (2H,m). 
b) N-[[1-[(4-Acetylphenyl)methyl]cyclopentyl]methyl] 
4-chlorobenzenesulfonamide 
The compound obtained in example 17a (185.9 g; 511 

mmoles) dissolved in 3000 m1 of anhydrous 1,2 
dichloroethane is maintained under stirring at —20° C. 
47.2 ml (664 mmoles) of acetyl chloride are poured 
dropwise, then 340.7 g (2555 mmoles) of aluminum 
chloride by portions. The temperature is allowed to rise 
to ~12” C. After 8 hours at this temperature, the mix 
ture is allowed to rest 16 hours at —25° C. The reaction 
mixture is thereafter directly thrown over a mixture of 
5000 ml water and 2000 ml concentrated HCl. After 
decantation of the organic phase and extraction with 
4x500 ml of dichloromethane, the combined organic 
phases are washed with water (1000 ml) sodium hydrox 
ide 1N (2X 1000 ml) then water until neutrality. After 
drying over Na2SO4 and concentration there is obtained 
a brown oil which is grinded in hexane until crystalliza 
tion. The rose solid obtained, is squeezed and dried 
(153.9 g) and is used without any other puri?cation 
(yield=74.2%). M.P.=97°-l02° C. A fraction which is 
puri?ed by chromatography on a column of silica in 
dichloromethane followed by recrystallization in a hex 
ane-ethyl acetate mixture gives a white solid. 
M.P. = 110°-3°0C. 
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EXAMPLE 20 
m D analysis: C21Hz§ClNO3S (MW = 405.94) Sodium 

calculated 4-[[1-[[[(4-chlorophenyl)sulfonyl]amino]methyl]cy 
Found 6213 590 831 M5 m7 clopentyl]methyl]benzeneacetate 

LR. (KBr): v (NH)=3200 cm-‘l; (C20): 1660 
cm"1; (S02): 1315 cm—1; (SO2)=ll50 cm—1. N.M.R. 
(CDC13): 8: 1.0-2.0 (8H,m); 2.6 (3H,s); 2.7 (2H,s); 2.75 
(2H,d, J =6.75 Hz, is converted into singulet with 
CF3COOD); 5.25 (1H,t, J =6.75 Hz, exchangeable with 
CF3COOD); 6.6-8.0 (8H,m). 

EXAMPLE 18 

Methyl 4-[[1-[[[(4—chlorophenyl)sulfonyl]amino]me 
thyl]cyclopentyl]methyl]benzeneacetate 

Obtained by operating as in example 5e from 30.8 g 
(75.8 mmoles) of the derivative prepared in example 
17b, 34 ml of methanol in 170 ml of dichloromethane, 
55.9 ml (455 mmoles) of boron tri?uoride etherate and 
50.4 g (114 mmoles) of lead tetraacetate in 200 ml of 
dichloromethane. The product is puri?ed by recrystalli 
zation in ethyl acetate to give 21.2 g (yield=64.2%) of 
a white solid. M.P.=154°-6° C. 

Percentage analysis: CZZHZ§CINO4S (MW = 435.97) 
C % H % Cl % N % S % 

Calculated 60.61 6.01 8.15 3.21 7.35 
Found 60.79 6.24 8.21 3.42 7.37 

LR. (KBr): v (NH)=3230 cm-l; (c=0)=1700 
cm-l; (SO2)=1330 cm—1; (SO2)=1150 cm—1. N.M.R. 
(CDC13): a=1.0-2.0 (8H,m); 2.6 (2H,s); 2.7 (2H,d, 
J = 6.75 Hz, is converted into singulet with CF3COOD); 
3.55 (2H,s); 3.7 (3H,s); 4.4 (1H,t, J=6.75 Hz, exchange 
able with CF3COOD); 6.6-7.3 (4H,m); 7.3-s.o (4H,m). 

EXAMPLE 19 

4-[[1-[[[(4-Chlorophenyl)sulfonyl]amino]methyl]cy 
clopentyl]methyl]benzeneacetic acid 

A mixture of 16.1 g (36.9 mmoles) of the compound 
prepared in example 18, 4.1 g (73.8 mmoles) of KOH 
pellets, 236 ml of methanol and 236 ml of water is re 
?uxed for 2 hours. After removing methanol under 
reduced pressure, the mixture is captured with water, 
washed with ethyl ether, before acidi?cation with di 
luted HCl. The precipitate formed is squeezed, washed 
with water and dried at 50° C. There is obtained 14.9 g 
(yield=96.l%) of a white solid. M.P.= l51°-4° C. 

Percentage analysis: CZ1H24CINQ4§ (MW = 421.939) 
C % H % Cl % N % S % 

Calculated 59.78 5.73 8.40 3.32 7.60 
Found 59.85 5.95 8.72 3.21 7.96 

LR. (KBr): v (NH)=3270 cm—1; (C:O)=169O 
cm-l; (SO2)=1315 cm-l; (SO2)=l155 cm—1. N.M.R. 
(acetone d6): 8=1.0-2.0 (8H,m); 2.65 (2H,s); 2.7 (2H,d, 
J = 6.75 Hz, is converted into singulet with CF3COOD); 
3.55 (2H,s); 6.3 (1H,t, J =6.75 Hz, exchangeable with 
CF3COOD); 7.1 (4H,s); 7.4-7.7 (2H,m); 7.7-8.0 (2H,m); 
9.2 (1H,s wide, exchangeable with CF3COOD). 
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A mixture of 0.4 g (0.95 mmole) of the acid prepared 
in example 19 and 9.35 ml of a solution of NaOH 0.1N 
is heated at 50° C. for a few minutes. After returning to 
room temperature, then ?ltration, the mixture is con 
centrated to dryness under reduced pressure. The resi 
due is recrystallized in a mixture of ethanol and ether to 
give 0.3 g (yield=7l.3%) of a white solid. 
M.P.=218°-22° C. 

Percentage analysis: C21H23ClNNaO4S (MW = 443.92) 
C % H % Cl % N % Na % S % 

Calculated 56.82 5.22 7.99 3.16 5.18 7.22 
Found 57.10 5.30 8.16 3.18 5.16 7.10 

LR. (KBr): v (NH)=3060 cm—1; (C=O)=1570 
cm—1; (SO2)=1370 cm-l; (S02): 1140 cm-1. N.M.R. 
(DMSO d6): 8=l.1-1.75 (8H,m); 2.3-2.8 (5H,m, 1H 
exchangeable with CF3COOD); 3.2 (2H,s); 6.75-7.25 
(4H,m); 7.4-8.5 (4H,m). 

EXAMPLE 21 

4-[[1-[[[(4-chlorophenyl)sulfonyl]amino]methyl] cy 
clopentyl]methyl]benzeneacetic acid 

a) 4-Chloro-N—[[l-[[4—[2-(morpholin-(l-yD-Z-thioxoe 
thyl]phenyl]methyl]cyclopentyl]methy1]benzenesul 
fonamide 
A mixture of 12.4 g (30.5 mmoles) of the compound 

obtained in example 17b, 1.6 g (48.8 mmoles) of sulfur 
and 200 m1 of morpholine, is re?uxed 30 hours, before 
being thrown over a mixture of ice and water. The 
precipitate obtained is puri?ed by chromatography on a 
column of silica with a mixture of hexane-ethyl acetate 
4/ 1, then 2/ 1, before being recrystallized in a hexane 
ethyl acetate mixture, to give 1.3 g (yield=8.4%) of a 
white solid. M.P.=l4l°-4° C. 2.7 g of the product is 
recovered from the moter liquors (global 
yie1d=25.6%). 
LR. (KBI): v (NH)=3250 CID-1. N.M.R. ((CDC13): 

8=1.0-1.75 (8H,m); 2.3-2.9 (6H,m); 3.0-3.4 (4H,m); 
3.55-3.9 (4H,m); 5.1 (lH,t, J =6.75 Hz, exchangeable 
with CF3COOD); 6.5-7.3 (4H,m); 7.35-7.9 (4H,m). 
b) 4-[[1-[[[(4-Chlorophenyl)sulfonyl]amino]methyl]cy 
clopentyl]methyl]benzeneacetic acid 
A mixture consisting of 2.7 g (5.3 mmoles) of the 

product prepared in example 21a, 1.3 g (33 mmoles) of 
NaOH pellets and 33 ml of water, is re?uxed 24 h. After 
cooling, the reaction mixture is diluted with water and 
washed with ether, ?ltrated and acidi?ed with concen 
trated HCl under cold condition. The precipitate 
formed is washed with water, then dried under vacuum 
at 80° C., before being recrystallized in a hexane-ethyl 
acetate mixture to give 0.4 g (yield: 17.9%) of a white 
product having all the physical, spectral and chromato 
graphic characteristics of the compound obtained in 
example 19. 
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EXAMPLE 22 

Complex of sodium 
trans-4-[[2-[[(4-chlorophenyl)sulfonyl]amino]cyclopen 
tyl]methyl]benzeneacetate and B-cyclodextrine (1:1) 

To a solution consisting of 0.62 g (1.45 mmole) of 
sodium trans-4-[[2-[[(4-chlorophenyl)sulfonyl]amino] 
cyclopentyl]methyl]benzeneacetate prepared in exam 
ple 2 and 60 ml of distilled water, there is added a warm 
mixture of 1.65 g (1.45 mmole) of B-cyclodextrine and 
60 m1 of distilled water. After stirring 20 hours at 20° C., 
the solvent is removed under reduced pressure. The 
residual water is withdrawn by azeotropic distillation 
with toluene at normal pressure. The toluene is concen 
trated under reduced pressure and the residue is dried 6 
h under vacuum. There is obtained 2 g (yield=90.9%) 
of an off-white solid. M.P.=265° C. (color starting at 
210° C.). 

Percentage analysis: 
C62Ho1ClNNaO39S + 1120 (MW = 1582.881) 

C % H % Cl % N % Na % S % 

Calculated 47.05 5.92 2.24 0.88 1.45 2.03 
Found 47.05 5.97 2.10 0.83 1.65 1.86 

IR. (KBr): v (OH)=3360 cm—1; (C=O)=1570 
cm-l; (SO2)=l320 cm'-1; (SO2)=1155 cm'-1. N.M.R. 
(DMSO6): 8=0.9-2.25 (9H,m); 2.6-4.05 (48H,m, 3H 
exchangeable with CF3COOD); 4.1-4.6 (7H,m, ex 
changeable with CF3COOD); 4.7-5.0 (7H,m); 5.65-6.3 
(14H,m, exchangeable with CF3COOD); 6.7-7.1 
(4H,m); 7.4-7.9 (4H,m). 

EXAMPLE 23 

Complex of sodium 7 

4-[[1-[[[(4-chlorophenyl)sulfonyl]amino]methyl]cy 
clopentyl]methyl]benzeneacetate and B-cyclodextrine 

(1:1) 
Obtained by operating as in example 22 from 0.5 g 

(1.12 mmole) of sodium 4-[[1-[[[(4-ch1oropheny1)sul 
fonyl]amino]methyl]cyclopentyl]methyl]benzeneace 
tate prepared as in example 20, in 50 ml of distilled 
water and 1.28 g (1.12 mmole) of B-cyclodextrine dis 
solved in 50 ml of distilled water. There is obtained 1.5 
g (yield=83%) of an off-white solid. M.P.=240°-270° 
C. 

Percentage analysis: 
C53H_g3C1NNaO;gS + 0.75 C7H3 (toluene‘ (MW = 1648.013) 

C % H % Cl % N % Na % S % 

Calculated 49.74 6.05 2.15 0.85 1.39 1.94 
Found 49.50 6.07 2.25 1.07 1.30 2.29 

I.R. (KBr): v (OH)=3360 cm—1; (C:O)=l570 
cm-l; (S02): 1320 cm"1; (SO2)=1150 cmrl. N.M.R. 
(DMSO d6): 6=1.0—1.6 (8H,m); 2.3 (2H,s); 2.5 (2H,s); 
2.75-4.0 (44H,m); 4.2-4.6 (7H,m, exchangeable with 
CF3COOD); 4.7-5.0 (7H,m); 5.75-6.4 (14H,m, ex 
changeable with CF3COOD); 6.75-7.25 (5H,m, 1H 
exchangeable with CF3COOD); 7.4-7.9 (4H,m). 
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EXAMPLE 24 

4-[[1-[[[(4-methylphenyl)sulfonyl]amino]methyl]cy 
clopentyl]methyl]benzeneacetic acid 

a) 4-Methyl-N-[[1-[(phenyl)methyl]cyclopentyl]me 
thyl]-benzenesulfonamide 

Obtained by operating as in example 1c, from 9.4 g 
(48.3 mmoles) of the amine prepared in the example 15a, 
5.9 g (57.9 mmoles) of triethylamine in 200 ml of dichlo 
romethane and 9.2 g (48.3 mmoles) of 4-methylben 
zenesulfonyl chloride in 60 ml of dichloromethane. 
After stirring 16 hours at room temperature and treat 
ment, there is obtained 16.0 g (96.4%) of a beige solid, 
used without other puri?cation. M.P.=124°-6° C. 
LR. (KBr): v (NH)=3280 cm—1; (S02): 1315 cm-1; 

(SO2)=1l60 cm-1. N.M.R. (CDC13): 8= l.0-2.0 
(8H,m); 2.4 (3H,s); 2.6 (2H,s); 2.7 (2H,d); 4.5 (1H,m, 
exchangeable with CF3COOD); 6.7—7.45 (7H,m); 
7.5-7.9 (2H,m). 
b) N-[[1-[(4-Acetylphenyl)methyl]cyclopentyl]methyl] 
4-methylbenzenesulfonamide 

Obtained by operating as in example 16b, from 16.0 g 
(46.5 mmoles) of the compound prepared as in example 
24a, 4.3 ml (60.4 mmoles) of acetyl chloride in 280 ml of 
dichloromethane and 20.5 g (153.7 mmoles) of alumi 
num chloride. After puri?cation by chromatography on 
a column of silica with a hexane-ethyl acetate mixture 
2/1 and l/ 1, there is obtained 10.7 g (yield=59.7%) of 
an off-white solid. M.P.=80°-4° C. 

I.R. (KBr): v (NH)=3220 cm—1; (C=O)==1650 
cm—1; (S02): 1310 cm—1; (SO2)=1140 cm—1. N.M.R. 
(CDC13): 8=1.25—1.8 (8H,m); 2.4 (3H,s); 2.5-2.85 
(7H,m, in which a doublet is converted into singulet 
with CF3COOD); 4.9 (1H,m, exchangeable with 
CF3COOD); 6.9-8.0 (8H,m). 
0) Methyl 4-[[1-[[[(4-methylphenyl)sulfonyl]amino]me 
thyl]cyclopentyl]methyl]benzeneacetate 

Obtained by operating as in example 5e from 10.7 g 
(27.7 mmoles) of the compound prepared in example 
24b, 12 ml of methanol, 13.6 ml (111 mmoles) of boron 
tri?uoride etherate in 60 m1 of dichloromethane and 
14.7 g (33.2 mmoles) of lead tetraacetate in 75 m1 of 
benzene. After recrystallization in ethyl acetate there is 
obtained 2.5 g (yield=2l.7%) of an off-white solid. 
M.P.=148°—51° C. 
LR. (KBr): v (NH)=3250 cm—1; (C:O)=1710 

cm-l; (SO2)=1315 cm-l; (SO2)=1l55 cm-l. N.M.R. 
(CDC13): 8=1.0-1.9 (8H,m); 2.4 (3H,s); 2.55 (2H,s); 2.7 
(2H,d, J =6.75 Hz, is converted into singulet with 
CF3COOD); 3.5 (2H,s); 3.65 (3H,s); 4.5 (1m, J=6.75 
Hz, exchangeable with CF3COOD); 6.85—7.4 (6H,m); 
7.5-7.8 (2H,m). 
d) 4-[[1-[[[(4-Methylphenyl)sulfonyl]amino]methyl]cy 
clopentyl]methyl]benzeneacetic acid 

Obtained by operating as in example 5f from 2.5 g (6 
mmoles) of the ester prepared in example 24c, 0.67 g (12 
mmoles) of KOH pellets, 25 ml ethanol and 25 m1 of 
water. After two recrystallizations in a hexane-ethyl 
acetate mixture, there is obtained 1.2 g (yield=50.0%) 
of an off-white solid. M.P.=164°-6° C. 

Percentage analysis: C22H27NO4S (MW = 401.521) 
C % H % N % S % 

Calculated 65.81 6.78 3.49 7.98 
Found 65.97 6.88 3.46 8.25 


































































